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Calibrating reference junction coils in a constant temperature oil bath is 
typical of the uses for the compact Type E Galvanometer in our own 
plant. This routine measurement formerly required a wall-type galva- 
nometer with separate lamp and scale. 


“E" Galvanometer Saves Space and Time 
In Our Own Laboratory 


HIS L&N Type E Galvanometer is the “just 

right” answer—in sensitivity and speed—for 
handling a variety of null measurements. Simply 
place the instrument wherever convenient, plug 
into a standard outlet, and it’s ready for accurate, 
dependable use. 


Compact and self-contained, Type E has the 
following features: 


1. It is easily placed at any eye level; 

2. Spots show brightly on recessed scale. No 
scale-shade is required . even in a well-lighted 
room; 

3. Zero is adjusted simply by turning the knob 
near the scale; 

4. Unique two-spot design virtually eliminates 
“spot-chasing”. The larger primary spot moves 


MEASURING INSTRUMENTS - 


Jrl Ad ED22(6) 


TELEMETERS - AUTOMATIC CONTROLS - HEAT-TREATING FURNAGES 


} LEEDS & NORTHRUP CO; 


with full sensitivity. The smaller—but brighter 
—spot, “geared down” to a fraction of this sensi- 
tivity, moves so slowly that the user can see direc- 
tion of unbalance; hence restores balance without 
hunting. 


Type E sensitivity per mm. can be 0.5 micro- 
volt (total circuit resistance 67 ohms); 0.005 or 
0.0005 microampere—with periods of 3.0, 2.5, and 
3.0 seconds respectively. The moving systems 
necessary to change sensitivity are interchange- 
able. Thus, a single Type E, with two additional 
systems, gives the same variety of characteristics 
as three complete galvanometers. 


Catalog ED Sec. 1 sent on request. Write 
Leeds & Northrup Company, 4926 Stenton Ave., 
Philadelphia 44, Penna. 
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MeClung’s 


GENERAL BACTERIOLOGY 
LABORATORY MANUAL 
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New (2nd) Edition. You’re bound to like the 
sensible approach, the unusual convenience of 
this interest-provoking laboratory manual for 
introductory courses. 


Dr. McClung studiously avoids the ‘‘cookbook’’ 
type of presentation: the student enters his ob- 
servations for each experiment right in the man- 
ual; he is encouraged to think—to utilize his 
time (time he might otherwise spend in prepar- 
ing long, elaborate reports) in interpreting the 
data he has collected. 


The large selection of experiments and their 
flexibility of sequence make the book readily 
adaptable to a wide variety of course require- 
ments. 


A great many instructors have found in ‘‘Mc- 
CLUNG’’ a source of real teaching satisfaction. 
We'd be glad to send you a copy for examination. 


By L. S. McCLune, Indiana University. 134 pages, 8%” x 11”. 
Wire-O Binding. $2.50. New (2nd) Edition. 


W. B. SAUNDERS COMPANY 
West Washington Square Philadedphia 5 
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Our heavies... 


Thallous Malonate (Eastman 2205) 
and Thallous Formate (Eastman 
2204) form a double salt with a 
specific gravity of 4.95 that melts at 
60°C. The notable fact about this 
molten salt is that it is miscible with 
water in all proportions so that the 
solution can have any specific grav- 
ity you like from 1.00 to 4.95—a fact 
that is very useful to mineralogists. 
It gives them a delicate means of 
separating ore constituents by flota- 
tion. If they are only interested in 
specific gravities up to 3.5, they can 
get along with the formate alone. 
(We've recently added Thallous Ace- 
tate to our list also, as Eastman 6597. 
It’s good for similar tricks.) We 
don’t advise using these thallous 
salts for parlor stunts, however. 
They’re rather toxic. 


The better to spot 
Neisseria... 


p-Aminodimethylaniline Oxalate 
(Eastman 5672) is now pretty gen- 
erally accepted as the reagent for 
rapid identification of colonies of 


A. OF THE MORE THAN 2 500 EASTMAN ORGANIC CHEMICALS 


Neisseria gonorrhoeae by the oxidase 
test. (Free abstract on request.) 
There was a time when bacteriolo- 
gists preferred the HCI salt (Eastman 
492), but we had such a time keep- 
ing it white for them that we con- 
sulted with the man who developed 
the test about a replacement. Turned 
out that the oxalate, which stays 
beautifully white, is approximately 
three times as stable as the HCI salt, 
has greater clarity, and gives less 
precipitation. To the Nezsseria the 
change is immaterial because there 
is no difference in toxicity. 


Lactones, lactols, 
lactams, et al... 
CH,-C-0 


8-Propiolactone (Eastman 6662) has 
just been added to our list, largely as 


a result of a roundup on recent do- 
ings im lactone chemistry prepared 
by one of our senior chemists for 
our “Organic Chemical Bulletin.” 
(Many chemists have recently as- 
sured us that this sobersided publica- 
tion of higher learning has been 
quite useful to them for a good many 
years.) Our author’s discussion of 
the many types of reactions of the 
lactones, lactams, lactols, and azo- 
lactones in general and 8-propiolac- 
tone in particular convinced us that 
at least one representative of the 
species should an Eastman Or- 
ganic Chemical. If you'll drop us a 
line, we shall put you on our mailing 
list for the Bulletin, starting with the 
lactone issue. No obligation. 

These are but four of over 3500 
organics stocked for your con- 
venience by Distillation Products In- 
dustries, Eastman Organic Chem- 
icals Department, 623 Ridge Road 
West, Rochester 3, N. Y. (Division 
of Eastman Kodak Company). 


Eastman Organic Chemicals 


for science and industry 


Also... vitamins A and E... distilled monoglycerides ... high vacuum equipment 
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Source Books in Science 


A* LONG ago as 1924 I conceived a plan for the 
preparation and publication of source books in 
the history of science. The aim was to present the most 
significant passages from the works of outstanding 
men in mathematics and the physical sciences from 
about 1400 to 1900. Later it seemed advisable to add 
a volume dealing with the scientific contributions of 
the ancient Greeks and another for medieval science. 
A volume containing important selections from the 
same fields of science from 1900 to 1950 is now under 
way. 

The books of this series were not intended to be 
textbooks, although several have been used in that 
way. The primary goal was to make the most im- 
portant scientific material readily available for courses 
in the history of science. With such works at hand, 
any teacher could give practically as good a course as 
those offered at large universities where original source 
material is preserved. Furthermore, since the material 
was to be selected by experts in their respective fields, 
a decided advantage would attach to the “Source 
Books.” 

With the original idea in mind, I began search for 
an advisory board which, ultimately, was composed 
of seven eminent scientists and an equal number of 
prominent philosophers, including : 

Joseph S. Ames, The Johns Hopkins University 

Frederick Barry, Columbia University 

Harold C. Brown, Stanford University 

R. T. Chamberlin, University of Chicago 

Morris R. Cohen, College of the City of New York 

Edwin G. Conklin, Princeton University 

Arthur O. Lovejoy, The Johns Hopkins University 

George H. Mead, University of Chicago 

William P. Montague, Columbia University 

Harlow Shapley, Harvard University 

Wilmon H. Sheldon, Yale University 

David Eugene Smith, Columbia University 

Edward G. Spaulding, Princeton University 

Alfred M. Tozzer, Harvard University 


The suggestions given by these men collectively and 


Gladys M. Keener 
Executive Editor 


AAAS EDITORIAL BOARD 
(Terms expire June 30, 1952) 
Howard A. Meyerhoff, Chairman 

William R. Amberson Karl Lark-Horovitz 

Bentley Glass Lorin J. Mullins 

Walter Nickerson 
F. A. Moulton, Advertising Representative 


individually have been invaluable. The helpful advice 
of the late J. McKeen Cattell and William 8S. Learned, 
of the Carnegie Foundation for the Advancement of 
Teaching, cannot be overestimated. The endorsements, 
too, of several learned societies added considerably to 
the momentum of the undertaking in its early stages. 

The Carnegie Corporation of New York granted 
$10,000 as a revolving fund to help finance the proj- 
ect, and the McGraw-Hill Book Company undertook 
the publication and distribution of the entire series. 
The fact that approximately 18,000 copies of the sev- 
eral works have been sold indicates that the series is 
serving a useful purpose. 

The first volume, A Source Book in Astronomy, 
edited by Shapley and Howarth, came from the press 
early in 1929 and was followed by A Source Book in 
Mathematics, edited by David Eugene Smith. A Source 
Book in Physics, by W. F. Magie, appeared in 1935, 
and A Source Book in Geology, by Mather and Mason, 
followed in 1939. World War II interrupted publica- 
tion, but in 1948 A Source Book in Greek Science, by 
Cohen and Drabkin, was placed on the market. A 
Source Book in Animal Biology, edited by Thomas 8S. 
Hall, appeared in 1951, and A Source Book in Chem- 
istry, by Henry M. Leicester, is in press. A Source 
Book in Botany is in preparation, and, as already in- 
dicated, A Source Book in Medieval Science, by Me- 
Keon and Clagett, is partly in manuscript form. The 
Source Book in Twentieth Century Science (1900- 
1950) is in the hands of Harlow Shapley, Kirtley F. 
Mather, Garrett Birkhoff, Henry Margenau, Thomas 
S. Hall, and Henry M. Leicester. 

These volumes, now on the market, range from 
about 500 to 700 pages each. Initially they sold for 
about $5.00 but, thanks to unfortunate economic con- 
ditions, the prices of the more recent ones have risen. 
It is hoped that the project, which is now nearing com- 
pletion, has added something of permanent value to 
the literature of science. 

Grecory D. Watcorr 
Department of Philosophy 
Long Island University 


SCIENCE, founded in 1880, is published each Friday by the American As- 
sociati for the Ad of Science at the Business Press, 10 McGovern 
Ave., Lancaster, Pa. Entered as second-class matter at the Post Office at 
Lancaster, Pa., January 13, 1948, under the Act of March 3, 1879. Accept- 
ance for mailing at the special rate postage provided for in the Act of February 
28, 1925, embodied in Paragraph (d-2) Section 34.40 P. L. & R. of 1948. 

All correspondence should be sent to SCIENCE, 1515 Massachusetts Ave., 
N.W., Washington 5, D. C. The AAAS assumes no responsibility for the safety 
of manuscripts or for the opinions expressed by contributors. Four 


March 21, 1952 


notice is required for change of address, and an address stencil label from o 
recent issue must be furnished. Claims for a missing number will be sllowed 
only if received within 60 days from date of issue. 


Annual subscriptions, $7.50; single copies, +i foreign postage, outside the 
-American Union, $1.00; Canadian postage, Bporial raten rates to members 
of the AAAS. 


The AAAS also publishes THE SCIENTIFIC MONTHLY. Subscription and ad- 
vertising rates on request. 


\ 
3 


Drying Problem Solved 
by New Method 


New, Niagara “Controlled Humidity” Method pro- 
vides air at precise conditions of temperature and 
humidity an permits accurate variations of such 
conditions at will, in the range of 34°F. to 140°F.; 
also below 32°. if required. 

This Method uses “Hygrol” liquid absorbent to re- 
move moisture from the air directly, saving the cost 
of refrigeration for dehumidification. Operation is 
zompletely and reliably automatic; the ques is 
re-concentrated as fast as it is used. 

It is used successfully in drying processes, control 
of hygroscopic saat, preventing moisture dam- 

ageto materials or instru- 
ments, providing con- 
trolled atmosphere for 
tests and experiments. 
Units capacity 
ranges from 1000 c. f. m. 
to 20,000 c. f. m. 

Write for Bulletin 
No. 112; address Niagara 
Blower Co., Dept. SW, 
405 Lexington Avenue, 
New York 17, N.Y. 


G.A.B. Interference Filters 


(Made in Switzerland) 
for isolating narrow spectral bands 


500 550 600 
WAVE LENGTH mp 


Spectral Range: 400-900 millimicrons 
Spectral Width: 12-15 mu, Transm.: 45-50% 
Sizes: 2” 2” x1”, 1” 1”, others on order. 
For : 
Microscopy 
Flame Photometry 
Colorimetry and Densitometry 


and for all other problems requiring monochromatic 
light in the visible and near-infrared. 


Write for details to 


PHOTOVOLT CORP. 
95 Madison Ave. New York 16, N. Y. 
Iso: Dichroic and tral beam splitters, phase plates 


First-surface mirrors, low-reflecting coatings 
Heat-reflecting filters, electrical coatings 


Phipps & Bird mivcer 


STIRRERS 


A multi-speed stirrer with 3 predeter- 
mined speeds best suited for general 
laboratory stirring. 300, 600 and 900 
R.P.M. 
This stirrer boasts far greater quality 
than other low-price stirrers now avail- 
able. Motor is series wound and pulls 
65 watts. Horsepower is 1/16—more 
—_ than any similar-priced stirrer. 
nderwriters Approval. Finished in grey 
hammerloid. 


Cat. No. 2000 $34.50 EA. 


RICHMOND, VIRGINIA 
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3 favorite texts 
for all embryology courses 


By BRADLEY M. PATTEN, Ph.D. 


Professor of Anatomy, University of Michigan Medical School. 


EARLY EMBRYOLOGY OF THE CHICK 
NEW FOURTH EDITION 


Emphasis is placed on illustrative material in this 
4th edition of a famous embryology text. Many new 
and clearly labelled illustrations have been added, and 
the drawings, so popular with student and professor 
in previous editions, have been enlarged and relabelled. 

The first four days of incubation are emphasized to 
provide a sound understanding of basic principles. 
Material is presented simply and clearly, omitting non- 


102 Illustrations containing 343 figures « 4 Color Plates e 244 Pages 


essentials for easier comprehension. Wherever helpful, 
selected experimental and comparative material is in- 
cluded for additional clarification. 

To facilitate instruction, content of chapters is out- 
lined on beginning pages and material is sectioned. 
Bibliography is correlated with subject matter to 
facilitate reading assignments. Unusually complete 
index refers to both illustrations and subject matter. 


$3.50 


EMBRYOLOGY OF THE PIG 
THIRD EDITION 


The fundamental facts of mammalian development 
are presented here in brief and simple form. 

Emphasis is placed on embryological phenomena 
rather than on details of specific conditions existing in 
the pig. The developmental processes are presented as 
dynamic events with emphasis on their sequence and 
significance. As a result, the student is given a clear 
picture of the fundamental facts and principles of 
development of the higher vertebrates. 

“This text is in the manner of the author’s ‘Human 
Embryology’ and the ‘Early Embryology of the Chick,’ 


186 Illustrations e 412 Figures (22 in color) « 352 Pages 


an authoritative, well illustrated source book. Because 
of this it belongs on the bookshelf of those who cherish 
completeness and propose to leave no gap in their learn- 
ing. All the organ systems are discussed with brevity, 
clarity and directness. The illustrations add to the text 
and were apparently written into the text; they were 
not afterthoughts.”"—The Teaching Scientist 
Chapters are sectionalized for teaching convenience. 
The bibliography is arranged by subject matter. The 
index includes both figure and subject references, and 
is cross-indexed for alternate terminology. 
$3.75 


HUMAN EMBRYOLOGY 


An outstanding textbook for medical students that 
stresses the functional aspects of embryology. The 
abundance of unusually fine illustrations facilitates un- 
derstanding of the more difficult structural development. 

Developmental processes are presented systematically 
and in an understandable form. Morphology is con- 
sidered in terms of its functional significance. Growth 


The Blakiston 


1366 Drawings and Photographs Grouped as 446 
IMustrations Includes 53 in color 776 Pages 
“THE BLAKISTON COMPANY 
1012 Walnut Street 
Philadelphia 5, Pa. 


changes from the earliest embryonic stages through the 
formation of organ systems to the final development of 
the major organs are treated in terms of practical medi- 
cine. Many anomalies of clinical significance are illus- 
trated by special interpretive diagrams. A special chap- 
ter integrates text and laboratory study. 


$10.00 


105 Bond Street 
Toronto 2, Canada 


Please send me the following book(s). I have indicated whether for 
Teacher's Examination 


Personal Use 


Patten’s “Early Embrology of the Chick” .... $3.50 — l 

Patten’s “Embryology of the Pig” ............ $3.75 0 

ompany () Patten’s “Human Embryology” .............. $10.00 
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FARRAND 
THERMOCOUPLES 
Wornlg Type 


SENSITIVE and FAST 


Particularly suitable for thermal measurements of chopped or 
modulated radiation at frequencies up to 10 cycles per second. 
Characteristics: 


Resistance: $ to 10 ohms. 

Target Area: 1.1 x 3% mm, 

spoctoas Range: 0.3 to ‘45 microns with KBr window 
ime Constant: Approx. 35 milliseconds 


ute Sensitivity: 5 to 10 oe watt 
Minimum Detectable Power: 9 x 11 watts for 
Available Types: Mounted or Unmounted—Compens. 
or Uncompensated—Evacuated and with a Trap. 


BULLETIN #805 on request 


PRECISION OPTICS, ELECTRONIC 
AND SCIENTIFIC INSTRUMENTS 


FARRAND OPTICAL CO., inc. 


BRONX BLVD. and EAST 238th STREET - NEW YORK 70, N. Y. 


ROYAL 


and Filtering Tubes 


For Regular and Micro Filtration 


These crucibles and tubes are the 
original Koenig type. Porous bottom 
and crucible are of one piece and 
equally heat resistant. 

Crucibles are made in three poros- 
ities of about 6, 7 and 8 microns. 

Filtering tubes in porosity #2 
(7 microns). Made for micro filtra- 
tion of liquids from precipitates by 
suction. 


R. B, Micro immersion Filter 
Tube 70.9886: $3.75. 

R. B. Micro Filtering Crucible 
#0.9974 A-2,1.2 cc. capacity, 90¢ 

R, B. Filtering Crucible #0.9779 
A-1, A-2 and A-3, 25 cc. capacity, 


FILTER $1.25. 
Available through laboratory supply dealers or from us. 


Bulletin on request 
FISH-SCHURMAN CORPORATION 


74 Portman Road, New Rochelle, N. Y. 


BERLIN 


Hard Porcelain Filtering Crucibles 


4 
FILTER 


CUTS TIME 


CUTS EXPENSE 


CUTS WORK out removing from board; test-finding lab  note- 
copied manuseripts, bound (2) small diagrams, sig- book, longhand memos, 
abstracts and articles are | "atures and sketches, or | sketches, projected rat- 
letter-perfect, need mo | (3) ings and verified read- 

CUTS ERRORS |} in 


or entire pages up te 
8%" x14” from nen- 
circulating books without 
lugging heavy volumes te 
phote copy company. 


TRULY PORTABLE! Only 
4 lbs. ; it fits easily in briefcase or 
desk drawer. Use it anywhere! 
COPIES ANYTHING written, 
printed or drawn up to 8%2”x 
14”. Lastingly clear copies only 
7¢! Contoura reproduces tightly 
pages despite 
binding! NEEDS NO DARK- 


F. G. LUDWIG Associates 
Woodbridge, Conn. 


bound 


curved 


30 Pease Rd. 


ROOM; make exposures under 
normal artificial light. ELIMI- 
NATES DRUDGERY and in- 
herent errors of longhand-copy- 
ing, typing and proofreading! 
Affords time and money savings 
never thought possible. Models 
as low as $39.00. x Write for 
Free Folder To-Day * 


Science, Vol. 115 


Z 
Al 
a 
FOR 
SCIENTISTS 
1% 
a 
ontou,,. 
Le 
6 


GAS OR LIGHT LIQUID 
SAMPLES 


this 
analytical laboratory 
is here to serve you 


consolidated 


engineering 
corporation 


ISOTOPE - RATIO MASS SPECTROMETER 


ELECTRICAL ‘COMPUTER 


Since 1949 Consolidated has operated this 

precision analytical service—utilizing 

mass spectrometry under the supervision of 
Consolidated’s experienced staff. It serves research 
organizations and industry having analytical 
problems, but where the number of samples does not 
justify the purchase of an instrument. 

Sample requirements are very small. Recommended 
containers are 100 cc for gas and 5 ce for liqui.. 
Where isotope ratios are required, samples must be 

in the vapor phase. Cost of the service is low. 

For further information, request Bulletin CEC-1813. 


men 


analytical service 


300 No. Sierra Madre Villa Analyucal Instruments for Science and Industry 


ANALYTICAL MASS SPECTROMETER 
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RADIO-ACTIVE 
STEROIDS 


Immediately 
Available 


Estrone 16-C* 


Activity per mg. Price per mg. 
2.7 microcuries $50.00 


Progesterone 21-C* 


Activity per mg. Price per mg. 
2.25 microcuries $40.00 


Desoxycorticosterone acetate 
21-C* 

Activity per mg. Price per mg. 

2.25 microcuries $40.00 


Form A.E.C. 374 and 
Form N.R.C.-C.R. 
247 (Canada) must ac- 
company each order. 


For further information, write to: 


Charles &.Frosst & Co. 


P. O. Box 247 
Montreal Canada 


[ Rotary Action | 


FLASK — 


@ Smooth operating, ping and vibration free. 
@ Variable speed control . . . 160 to 400 oscillations per minute. 
©@ Precision built for continuous operation. 


© Versatile for experimentati h or production. 
price *379.50---F O 8 NEW BRUNSWICK, J. 


Detailed int ati. jlable upon request. 


SCIENTIFIC CO. 


PRECISION LABORATORY APPARATUS 
10 HIRAM STREET * NEW BRUNSWICK, N. J. 


For MEASUREMENT of SKIN RESISTANCE 


< For the study of the 
psychogalvanic _ reflex 


and skin _—resistance 
The instrument is 
direct-reading and gives 
; | a written record of the 
gv reaction of the patient. 
$775.00 


Garceau 


CLINICAL DERMOHMETER 


For clinical and experimen- > 
tal investigation of disorders 
involving sympathetic reac- 
tion, such as pain reflexes. 
In the psychological labora- 
tory, the instrument has a 
well-known application as a 
so-called “lie detector”. Re- 
sistance is read directly from 
a calibrated dial. Small vari- 
ations, greatly magnified, are 
shown on the meter. Battery 
operated. Price - $115.00 


ELECTRO-MEDICAL LABORATORY, INC. 
New Address—SOUTH WOODSTOCK 2, VERMONT, U.S.A. 
Pioneer manufacturers of the electroencephalograph 
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What GENERAL ELECTRIC People Are Saying 


E. D. TROUT 
X-Ray Department 


Copatt-60 IrRRApIATOR FOR TELETHERAPY: 
Late in 1949 the Medical Division of the Oak 
Ridge Institute of Nuclear Studies and the 
M. D. Anderson Hospital for Cancer Research 
entered into a joint program for the design, 
construction and experimental testing of a 
large Cobalt-60 teletherapy unit. A portion 
of the cost of the project was supplied by the 
Damon Runyan Fund as a grant to the 
hospital. In 1951 these institutions entered 
into a contract with the X-Ray Department of 
the General Electric Company calling for the 
construction of such a unit. 


The unit was constructed to the basic design 
of L. G. Grimmett, Ph.D., head of the Depart- 
ment of Physics, M. D. Anderson Hospital. 


The Cobalt-60 irradiator has been installed 
in a room constructed for it at the Oak Ridge 
Institute of Nuclear Studies, and has been 
loaded with a 200 curie source loaned by Dr. 
Max Cutler of the Chicago Tumor Institute. 
A preliminary report on the irradiator was 
— before the Radiological Society of 
North America at its recent annual meeting. 
Further studies of the shielding about the 
source, beam characteristics, and depth dose 
are under way, as are biological studies. When 
these are completed the irradiator will be 
reloaded with a 1000 curie (effective) source 
from the Chalk River pile. The equipment will 
then be transferred to the M. D..Anderson 
Hospital for Cancer Research at Houston, 
Texas, for use in the treatment of cancer. 


The 1000 curie source should deliver ap- 
proximately 90 roentgens per minute at the 
end of the 50 cm. treatment cones. An x-ray 
generator operating at 1 mv. and 3 ma. 
produces 150 roentgens per minute, and a 2 
my. X-ray unit operating at 1.5 ma. delivers 
600 roentgens at this distance. The Cobalt-60 
beam, being nearly monochromatic at 1.2 mev, 
should be more nearly comparable to the 2 mv. 
x-ray unit in the matter of depth dose. 


The future of Cobalt-60 teletherapy wi'l 
generally be determined by the availability and 
cost of the source. 


AITEE 
New York City 
January 7-8, 1952 
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A. D. MARSHALL 
Corporate Services Division 


SociaL Securrry—A Prostem ror AmeErR- 
1cAN Business: A recent report by the Cham- 
ber of Commerce of the United States estimates 
that 300 welfare plans take a third of all 
government tax dollars— $22.800,000,000 dur- 
ing the fiscal year of 1949-50—or $575 for 
every taxpaying family. 


Over the years the leaders of our business 
enterprises have solved many problems through 
their own individual initiative. They have 
made more products available at less cost to 
the American worker than any nation in the 
history of the world. But we are now confronted 
with the fundamental problem of whether 
American business can face and solve, through 
the initiative of its managers and businessmen, 
the problems involved in social security or 
whether these are to be taken over by bureau- 
cratic government control and resolved in a 
way which will lead us directly from social 
security into socialism. There appears to be 
little doubt that when a government takes 
over the savings of all the people for the 
emergencies of life—unemployment, sickness, 
death of the breadwinner, old age, and the 
many other things which the social planners 
include in the so-called social security program 
—and directs to whom and under what cir- 
cumstances that money shall be paid, the 
government which does that must soon take 
the responsibility of directing the lives and 
actions of all of us. 


Just as the progress made by the American 
free enterprise system has been based on the 
individual efforts of thousands of businesses 
throughout our country, so in this social field 
American business can and should plan in- 
dividualized programs as a firm foundation 
under our free competitive system. 


Annual Meeting, 
Framingham Chamber of Commerce 
January 15, 1952 
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Carboxylation Reactions and Photosynthesis’ 


Severo Ochoa and Wolf Vishniac? 
Department of Pharmacology, New Y ork U niversity College of Medicine, New Y ork 


HE UTILIZATION OF ATMOSPHERIC 

CARBON DIOXIDE in the synthesis of 

organic compounds has until recently been 

thought to be the prerogative of photosyn- 
thetic and chemosynthetic organisms. The general 
oceurrence of carbon dioxide fixation in heterotrophic 
cells was recognized only when isotopes of carbon 
became available (1). The intensive study of hetero- 
trophic carbon dioxide fixation that ensued made it 
possibe to approach the problem of photosynthesis 
in the light of what had been learned about carbon 
dioxide fixation reactions in general. This paper deals 
with enzyme systems which, on suitable coupling with 
preparations of chloroplasts from green leaves, are 
capable of mediating a light-dependent fixation of 
carbon dioxide. The study of these systems may throw 
considerable light on the basic mechanisms of photo- 
synthesis. 

In 1935 Wood and Werkman demonstrated that 
typical heterotrophic bacteria—i.e., organisms which, 
like animal cells, depend on a supply of ready-made 
organie compounds for growth and activity—were 
able to assimilate carbon dioxide (1). The fixed ear- 
bon was present in the carboxyl groups of organic 
acids, such as malic, fumarie, and suceinie (2). Evans 
and his collaborators discovered that CO, fixation in 
dicarboxylic acids such as malie and fumarie occurred 
in cell-free extracts of pigeon liver (3, 4). The oceur- 
rence of CO, fixation in a cell-free system made pos- 
sible a detailed enzymatic study of these reactions. 
It was found in this laboratory that carbon dioxide 
entered the carboxyl groups of the above acids by re- 
acting with pyruvie acid and TPNH, to form L-malie 
acid and TPN (Reaction 1).* This reversible earboxyl- 
ation is 

(Mn**) 


(1) CO, + pyruvate + TPNH, — i-malate + TPN, 


catalyzed by an enzyme, first found in pigeon liver, 
which specifically requires TPN and manganous ions 
for activity (5). Further stndy showed that this en- 
zyme, referred to as “malic” enzyme, is widely dis- 
tributed in animal and plant tissues. Experiments 


1 Based on a lecture delivered by one of us (Ochoa) at the 
Marine Biological Laboratory, Woods Hole, Mass., July 6, 
1951, and on a paper read at the 26th annual meeting of the 
American Society of Plant Physiologists, Minneapolis, Minn., 
September 11, 1951. 

2 Fellow of the National Institutes of Health, U. 8. Public 
Health Service. 

* The following abbreviations are used: DPN and DPNH,, 
oxidized and reduced diphosphopyridine nucleotide ; TPN and 
TPNH,, oxidized and reduced triphosphopyridine nucleotide ; 
ATP, adenosine triphosphate; ADP, adenosine diphosphate. 
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with highly purified “malice” enzyme from pigeon 
liver established the reversibility of Reaction 1. Its 
course can be followed in a spectrophotometer by 
measuring the optical density of the reaction mixture 
at 340 mu. On addition of “malic” enzyme to a solu- 
tion containing L-malate, TPN, and manganous ions, 
the optical density of the solution increases as TPN 
is reduced (Fig. 1, Curve 1). Conversely, the optical 
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Fic. 1. Spectrophotometric measurement of the reversible 
reaction L-malate + TPN — pyruvate + CO, + TPNH, catalyzed 
by the “malic” enzyme (5). 


density decreases when “malic” enzyme is added to 
a solution of TPNH,, carbon dioxide, pyruvate, and 
manganous ions (Curve 3). Curve 2 illustrates a sim- 
ilar experiment, except that carbon dioxide was 
omitted initially and added at the point indicated by 
Arrow a. The initial small decrease in optical density 
was caused by a contaminating enzyme. 

At low partial pressure of CO, the equilibrium 
position of Reaction 1 favors almost complete de- 
carboxylation. This reaction thus permits the quanti- 
tative determination of small amounts of malice acid 
by spectrophotometric measurement of the reduction 
of TPN (5). However, it is possible to bring about 
the synthesis of L-malie acid from pyruvie acid and 
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Fic. 2. Biosynthesis of malate and fumarate by CO, fixa- 
tion through the reaction between glucose-6-phosphate, pyru- 
vate, and CO, (6). 


CO, by coupling with a reaction that provides a 
steady supply of TPNH,. The enzymatic oxidation of 
glucose-6-phosphate is TPN-linked (Reaction 2) and 
has been coupled to the “malic” enzyme system (6). 
When glucosephosphate dehydrogenase and “malic” 
enzyme are added to a solution containing glucose- 
6-phosphate, pyruvate, carbon dioxide, TPN, and 
manganous ions, glucose-6-phosphate is oxidized and 
TPN is reduced (Reaction 2). TPNH, reacts with 
pyruvate and CO, to form L-malate and TPN via 
Reaction 1. TPN ean react once more with glucose- 
6-phosphate, and this cycle is repeated again and 
again. The oxidation of glucose-6-phosphate main- 
tains most of the TPN in its reduced form and fur- 
nishes the hydrogen and the energy required for the 
reductive carboxylation of pyruvate. The formation 
of fumarate catalyzed by fumarase (Reaction 3) re- 
moves some of the malate formed by Reaction 1 and 
shifts the equilibrium still further toward CO, fixa- 
tion. The net result (Reaction 4) is the synthesis of 
L-malate and fumarate from pyruvie and CO, at the 
expense of the oxidation of glucose-6-phosphate. 


(2) Glucose-6-phosphate + TPN — 6-phosphogluconie 
acid + TPNH, 
(3) L-malie acid = fumarie acid + H,O 
(TPN, Mn**) 
(4) Glucose-6-phosphate + pyruvate + CO, ——————> 
6-phosphogluconate + L-malate + fumarate + H,O 


When Reaction 4 is allowed to proceed in bicar- 
bonate buffer at pH 7.0 in a Warburg respirometer, 
an evolution of gas is observed. This is due to the 
liberation of CO, from the bicarbonate by the acid 
formed when the aldehyde group of glucose phos- 
phate is oxidized to the carboxyl group of phospho- 
gluconic acid. The uptake of CO, by pyruvate is 
balanced by the CO, liberated from the bicarbonate 
by the newly formed carboxyl group of malie and 
fumarie acid. 
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Thus, the evolution of CO, can conveniently be 
used to follow the progress of reaction (6) and is 
illustrated in Fig. 2 by an experiment carried out at 
different partial pressures of CO, while maintaining 
a constant pH of 7.0. Besides measuring the rate of 
CO, evolution as outlined above, the amount of 
malate + fumarate, formed from the 100 micromoles 
of pyruvate initially present, was determined at the 
end of each run by a specific enzymatic method and 
is shown at the right of Fig. 2 facing the correspond- 
ing curves. The method is based on the specific de- 
carboxylation of fumarate and L-malate to lactate 
and CO, by the combined action of fumarase and an 
enzyme system isolated in this laboratory from Lacto- 
bacillus arabinosus (7). The identity of the L-malic 
acid formed via Reaction 4 has also been established 
by isolation (8). As expected, the rate of synthesis 
of malate and fumarate from pyruvate and CO, in- 
creases with increasing partial pressure of CO,, but 
the reaction proceeds at an appreciable rate even with 
relatively low concentrations of CO, in the gas phase. 
So far we know of no other well-defined enzyme 
system that is as efficient as the above in bringing 
about fixation of CO,. This makes it likely that en- 
zymes of the type of the “malic” enzyme may play 
an important part in photosynthesis. Vennesland has 
shown that a TPN-specific “malic” enzyme is widely 
distributed in the tissues of higher plants (9, 10). 

A similar fixation of carbon dioxide can take place 
in the synthesis of isocitric acid. It was observed in 
this laboratory (11) that isocitriec dehydrogenase cata- 
lyzes Reaction 5. The course of Reaction 5, like that 
of Reaction 1, can be followed spectrophotometrically 
at 340 mu. Synthesis of D-isocitrie acid, like the syn- 
thesis of L-malie acid, can be brought about (11) by 
coupling the isocitric dehydrogenase system (Reac- 
tion 5) to the oxidation of glucose-6-phosphate (Re- 
action 2). In the presence of the enzyme aconitase 
most of the p-isocitrate is converted to citrate (Reac- 
tion 6), so that the equilibrium of the over-all reac- 
tion is shifted further in favor of carbon dioxide fixa- 
tion. The net result of Reactions 2, 5, and 6 is the 
synthesis of citrate from carbon dioxide and a-keto- 
glutarate at the expense of the oxidation of glucose- 
6-phosphate (Reaction 7). 

(Mn**) 
(5) CO, + a-ketoglutarate + TPNH, ===» 
D-isocitrate + TPN 
(6) D-isocitrate = citrate 
(7) Glucose-6-phosphate + a-ketoglutarate + CO, 
(TPN, Mn**) 
—————> 6-phosphogluconate + citrate 

It could now be asked whether carboxylations of 
the type carried out by the “malice” enzyme and iso- 
citric dehydrogenase participate in photosynthesis. In 
its over-all results photosynthesis is a reversal of 
respiration. In respiration, foodstuffs are oxidized to 
CO, and water, with absorption of oxygen and lib- 
eration of energy. In photosynthesis the chlorophyll- 
containing chloroplasts utilize radiant energy to build 
up organic substance from CO, and water, and oxy- 
gen is liberated. Essentially, then, CO, is reduced by 
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hydrogens from water. The crucial photosynthetic re- 
action appears to be the cleavage of water, which 
makes hydrogen available for biochemical reductions. 
The energy of the light absorbed by chlorophyll is 
utilized for the splitting of water. Hill (12) was the 
first to observe that isolated chloroplasts under illu- 
mination reduce suitable hydrogen acceptors and 
evolve oxygen. Quinone, ferricyanide, and dichloro- 
phenolindophenol have been found to function as 
hydrogen acceptors, and although these compounds 
have no physiological importance, their use in the 
study of the Hill reaction has markedly contributed 
to our knowledge of the fundamental process of 
photosynthesis. It has been previously suggested (6, 
13) that the photochemical apparatus of green plants 
may be capable of reducing pyridine nucleotides (Re- 
action 8). The reduced pyridine nucleotides in turn 
may reduce carbon dioxide through reactions such as 
are mediated by the “malice” enzyme and isocitrie de- 
hydrogenase (Reactions 1 and 5). Such a reaction 
sequence could account for the transfer of hydrogen 
from water to carbon dioxide (Reaction 9). 
(light) 
(8) H,O+ TPN (or DPN) ———> TPNH, 
(or DPNH,) + % 0, 
(9) H,O+CO, + pyruvate (or a-ketoglutarate ) 
(light, TPN, Mn**) 
— L-malate (or D-isocitrate) + % O, 
Evidence has been obtained in this laboratory (/4- 
16) that illuminated suspensions of green grana from 
spinach chloroplasts can catalyze the reduction of 
both TPN and DPN. In this manner the illuminated 
grana can bring about the reductive carboxylation of 
pyruvie and a-ketoglutarie acid. Green grana were 
suspended in a solution containing “malic” enzyme, 
potassium pyruvate, CO,, TPN, and manganous ions. 
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Fic. 3. Photochemical synthesis of malate from pyruvate 


and CO, in the presence of green grana from spinach chloro- 
Plasts, pigeon liver “malic” enzyme, and TPN (15). 
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Upon illumination a small amount of L-malie acid 
was formed, as determined enzymatically (Figure 3, 
Curve 1). In the dark (Curve 3), or in the absence 
of either “malice” enzyme (Curve 2) or TPN (Curve 
4), no malice acid was found. When the photochemical 
synthesis of malie acid was carried out in the pres- 
ence of C'*O,, it was found that most of the radio- 
activity absorbed by the reaction mixture could be re- 
covered by enzymatic degradation from the $-carboxyl 
of t-malie acid. It has likewise been possible to carry 
out a photochemical synthesis of citric acid. Green 
grana were suspended in a solution containing iso- 
citric dehydrogenase, aconitase, potassium a-ketoglu- 


TABLE 1 


PHOTOCHEMICAL FIxaTION oF C“O, IN MALATE 
AND CITRATE* 


Radioactivity 
Material analyzed (epm) 

Light Dark 

1 Supernatant fluid 4,790 670 

Chromatographed malate 4,770 530 

CO, from f-carboxyl of malate 3,440 360 

2 Supernatant fluid 139,000 5000 
Chromatographed citrate and 

isocitrate 126,000 — 


*An aqueous suspension of green grana from spinach 
chloroplasts (containing 0.6 mg of chlorophyll) was supple- 
mented with small amounts of TPN and MnCl,. In addition, 
in Expt 1 the mixture was further supplemented with pyru- 
vate and “malic” enzyme from pigeon liver; in Expt 2, with 
a-ketoglutarate, isocitric dehydrogenase, and aconitase. The 
samples contained C“O, (4.5 10° epm) and were incubated 
for 2 hr at 15° C in an atmosphere of 95% nitrogen and 
5% CO,. 
tarate, C'*O,, TPN, and manganous ions. Upon illu- 
mination, citric and isocitrie acid were formed which 
contained 90 per cent of all the radioactivity ab- 
sorbed by the reaction mixture. No citrie acid was 
formed in the dark. Typical results illustrating the 
marked effect of illumination on the fixation of CO, 
by each system are shown in Table 1. 

The photochemical carboxylations described above 
may well exemplify the basic type of reaction through 
which photosynthetic organisms reduce and assimilate 
CO,. In addition, by photochemical reduction of DPN, 
green grana can bring about a number of other bio- 
chemical reductions. The illumination of grana in a 
solution containing lactic dehydrogenase, potassium 
pyruvate, and DPN produces lactate through coup- 
ling of Reaction 8 with the reaction catalyzed by 
lactic dehydrogenase (Reaction 10). In the presence 
of DPN and malie dehydrogenase, which catalyzes 
Reaction 11, illuminated grana can reduce oxalacetic 
acid to malic acid. By using glutamic dehydrogenase, 
which catalyzes Reaction 12, it could be shown that 
green grana can bring about the reductive amination 
of a-ketoglutarie acid. 


(10) DPNH, + pyruvie acid = DPN + lactic acid 
(11) DPNH, + oxalacetic acid — DPN + t-malic acid 
(12) DPNH, + a-ketoglutaric acid + NH, 
= DPN + t-glutamic acid 
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Another type of reduction was carried out with 
extracts of Escherichia coli. Such extracts are known 
to reduce fumaric to svecinic acid with absorption of 
hydrogen when placed under a hydrogen atmosphere. 
These same extracts in the absence of hydrogen but 
in the presence of green grana can reduce fumaric to 
succinie acid in the light; only negligible amounts of 
succinie acid are formed in the dark. Apparently the 
photochemical cleavage of water provides the bac- 
terial enzymes with the hydrogen which can otherwise 
be derived from gaseous hydrogen. When extracts of 
E. coli are mixed with “malic” enzyme, fumarase, 
green grana, TPN, and MnCl,, small amounts of 
succinate are formed from pyruvate and CO, in the 
light. Under these conditions the malate formed via 
Reaction 9 is converted by the fumarase to fumarate, 
and the latter is reduced to succinate, as already men- 
tioned. The net result is Reaction 13. 
(13) 2 H,O + pyruvie acid + CO, 
(light, TPN, Mn**) 

—— succinic acid + O,+ H,O 


The synthesis of carbohydrates may be coupled to 
the photochemical reduction of DPN. It was shown 
that phosphoglycerie acid could be reduced photo- 
chemically and converted to hexose diphosphate. In 
this experiment green grana were suspended in a 
solution of 3-phosphoglyceric acid, ATP, Biicher’s 
transphosphorylating enzyme, triose phosphate dehy- 
drogenase, triose phosphate isomerase, aldolase, DPN, 
and magnesium ions. Biicher’s transphosphorylating 
enzyme catalayzes Reaction 14. DPN is reduced by 
the grana in the light (Reaction 8), and the DPNH, 
reduces the diphosphoglycerate to phosphoglyceralde- 
hyde, a reaction catalyzed by triose phosphate dehy- 
drogenase (Reaction 15). In the presence of triose 
phosphate isomerase some of the 3-p-phosphoglycer- 
aldehyde is converted to phosphodihydroxyacetone 
(Reaction 16), and aldolase then catalyzes the con- 
densation of the two triose phosphates to hexose di- 
phosphate (Reaction 17). The net result of Reactions 
14 to 17 when coupled to Reaction 8, is Reaction 18. 

(Mg**) 
(14) 3-phosphoglycerie acid + ATP = 


1,3-diphosphoglyceric acid + ADP 
DPNH, + 1,3-diphosphoglycerate => 


3-D-phosphoglyceraldehyde + DPN + PO 
3-D-phosphoglyceraldehyde = 
dihydroxyacetone phosphate 
3-D-phosphoglyceraldehyde + dihydroxyacetone 
phosphate = fructose-1,6-diphosphate 
2 H,O + 2 3-phosphoglycerate + 2 ATP 
(light, Mg*+, DPN) 
—»> fructose-1,6-diphosphate 
+2 ADP +2 
No fructose diphosphate was formed in the dark. 
Some of the intermediate steps in the biosynthesis 
of carbohydrates, proteins, and other compounds re- 
quire phosphate-bond energy. This is exemplified by 
the conversion of 3-phosphoglycerate to hexose di- 
phosphate, which needs ATP as a reactant (cf. Re- 
action 18). The conversion of light energy into the 
chemical energy of high-energy phosphate bonds may 
also be linked to the photochemical reduction of pyri- 


(15) 
(16) 
(17) 
(18) 
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TABLE 2 


EVOLUTION OF OXYGEN DURING PHOTOCHEMICAL 
REDUCTION oF DPN* 


Total amounts Net production 


determined each 40 min Ratio 

Time QO,/lactate 

(min) Lactate Oxygen Lactate Oxygen 
0 0.16 0.81 

40 0.55 0.99 0.39 0.18 0.46 
80 0.95 1.23 0.40 0.24 0.60 
120 1.26 1.36 0.31 0.13 0.42 
Av 0.49 


*An aqueous suspension of green grana from spinach 
chloroplasts (containing 2.0 mg chlorophyll) was supple- 
mented with DPN, pyruvate, and lactic dehydrogenase, and 
incubated at 15° C in an atmosphere of nitrogen for the time 
periods indicated. Values are expressed in micromoles. 


dine nucleotides, for the oxidation of DPNH, ean 
generate energy-rich phosphate bonds according to 
Reaction 19 (17). The net result of Reactions 8 and 
19 would be the photochemical formation of high- 
energy phosphate bonds (Reaction 20). Some evi- 
dence for the occurrence of Reaction 20 has recently 
been obtained in our laboratory. 
(19) DPNH, + % 0,43 ADP +3 PO? 
— DPN+H,0+3 ATP 
(light) 

(20) ADP + POs —— ATP 

The reduction of pyridine nucleotides by green 
grana in the light, like the reduction of quinone, is 
accompanied by an evolution of oxygen. The oxygen 
evolution during the photochemical reduction of DPN 
in the presence of pyruvate and lactic dehydrogenase 
(Reactions 8 and 10) was determined through ab- 
sorption of the oxygen by chromous chloride, and 
compared to the formation of lactate. The data in 
Table 2 show that oxygen evolution paralleled the 
formation of lactate, and that the oxygen/lactate 
ratio was that expected from Reactions 8 and 10. 

The results that have been briefly summarized in 
this paper, as well as recent results of Tolmach (7/8) 
and Arnon (19) providing additional evidence for the 
photochemical synthesis of malate via Reaction 9, 
support the view that essentially the same mecha- 
nisms that function in the fixation of CO, in animal 
tissues and heterotrophic bacteria are operative in 
photosynthesis, with the difference that in hetero- 
trophic organisms hydrogen and energy are furnished 
by oxidation of organic materials, whereas photosyn- 
thetic organisms utilize radiant energy to provide 
hydrogen through the splitting of water. It also ap- 
pears that the reductive carboxylation of pyruvate 
to malate may actually be one of the steps in the 
path of CO, to carbohydrate and other foodstuffs dur- 
ing photosynthesis. In this connection Arnon’s results 
(19) are of especial interest because the “malic” 
enzyme used in his experiments was isolated from the 
same leaves as the chloroplasts and shown to be 
present in the cytoplasmic fluid of the leaf cell rather 
than in the chloroplasts. The fact that most of the 
intermediate reactions in the oxidation of foodstuffs 
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- are now known to be reversible suggests that photo- 


synthesis may operate basically through reversal of 
a respiratory cycle which would be driven by radiant 
energy, a view supported by the work of Calvin and 
his collaborators (20). 

Our experiments indicate that the photochemical 
reduction of coenzymes by green grana can mediate 
reductive carboxylations and other biochemical redue- 
tions through the action of well-defined respiratory 
and glycolytic enzymes that are common to all cells. 
The role of pyridine nucleotides as hydrogen accep- 
tors in the photochemical reaction has been demon- 
strated by these experiments. The main task now will 
be to elucidate the mechanism by which the pyridine 
nucleotides and other coenzymes are reduced in the 
light. Similar mechanisms in chemosynthetie bacteria 
may couple the oxidation of hydrogen, sulfur, and 
ammonia to the reduction of pyridine nucleotides. The 
parallel study of photosynthetic and chemosynthetic 
organisms should further the understanding of the 
basic mechanisms of coenzyme reduction in auto- 
trophie cells. 
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James Fitton Couch: 1888-1951 


B. A. Brice 


Eastern Regional Research 
U. S. Department of Agriculture, Philadelphia, Pennsylvania 


AMES Frrron Covucn, eminent authority on poison- 
ous plants and also on the flavonoid rutin, died 
on August 9, 1951, after a brief illness. He 
served for thirty-four years as a chemist in the 

U. S. Department of Agriculture. Born in Somerville, 
Massachusetts, he received degrees of A.M. from 
Harvard in 1913, A.M. and Ph.D. from American 
University in 1923 and 1926, and an honorary degree 
of Sci.D. from Philadelphia College of Pharmacy and 
Science in 1948. Although he was best known for his 
research and numerous publications in the field of 
phytochemistry, he was a penetrating student of phil- 
osophy and the history of science. He served part- 
time as professor of the history of science in National 
University, Washington, D. C., from 1928 to 1940. 

During his twenty-three years’ (1917-40) service 
with the Bureau of Animal Industry in Washington, 
D. C., he became well known for his investigations of 
stock-poisoning plants, such as loco weed, lupines, 
milkweed, larkspur, and white snakeroot. From the 
latter he isolated tremetol and showed that it was 
responsible for the disease known as milk sickness in 
domestic animals. He isolated and described many 
previously unknown poisonous substances occurring 
in plants. 

In 1940 Dr. Couch joined the staff of the Eastern 
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Regional Research Laboratory of the Department of 
Agriculture, as chemist in charge of the Tobacco See- 
tion. In the course of his work on the composition 
and utilization of tobacco, he isolated rutin and of- 
fered supplies of the pure compound to various phy- 
sicians for clinical research, to determine whether it 
possessed activity in restoring increased capillary 
fragility and permeability to normal. After successful 
results were obtained, he established the buckwheat 
plant Fagopyrum tataricum as a domestic commercial 
source of the drug. Rutin is now widely used in the 
treatment of certain hemorrhagic disorders and con- 
ditions involving capillary fault, and considerable re- 
search is still in progress on the elinieal and pharma- 
ecological evaluation of the flavonoids. The rutin 
development was recognized by the Department of 
Agriculture by presentation to Dr. Couch of its 
Distinguished Service Award in 1947. Dr. Couch and 
his collaborators also received awards for scientific 
exhibits on rutin from the Medical Society of the 
State of Pennsylvania in 1943 and 1946, and a cer- 
tificate of merit from the American Medical Associa- 
tion in 1946. 

Further recognition of his work on rutin came just 
prior to his death with the announcement that he had 
received the John Scott Award, comprising a medal 
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and premium, administered by the Board of Directors 
of City Trusts, City of Philadelphia. He thus entered 
the ranks of such recipients as Madame Curie, 
Thomas Edison, Orville Wright, Guglielmo Marconi, 
Alexander Fleming, C. F. Kettering, R. B. Wood- 
ward, Vannevar Bush, Irving Langmuir, C. E. K. 
Mees, J. J. Thomson, F. W. Aston, E. C. Kendall, 
Selman Waksman, and M. 8S. Karasch. 

Dr. Couch was a member of the American Associa- 
tion for the Advancement of Science, the American 
Chemical Society, the American Institute of Chemists, 


the Pennsylvania Chemical Society, the Franklin In- 
stitute, the Pennsylvania Academy of Sciences, the 
New York Academy of Sciences, the Agricultural 
History Society, and the Philadelphia Organic Chem- 
ists’ Club. He was a profound scholar and an enthusi- 
astic research worker. His scientific ability, breadth 
of knowledge, personal integrity, and fine sense of 
humor won him the esteem and affection of many 
friends. His passing is a great loss to chemistry and 
agriculture, as well as to his colleagues and his 
numerous friends. 


News and Notes 


International Statistical Conferences 


Statisticians met for the first time in Asia in a 
series of International Statistical Conferences, which 
opened in New Delhi on December 5, 1951. Stuart A. 
Rice, president of the International Statistical Insti- 
tute, presided. The President of the Republic of India 
inaugurated the meeting, and Prime Minister Pandit 
Nehru welcomed the delegates. 

The International Statistical Conferences were the 
second largest world gathering of statisticians, the first 
being the one in Washington in 1947. The conferences 
were held from December 5 to 11 in New Delhi, and 
from December 16 to 18 in Caleutta. They were con- 
vened under the auspices of five international organi- 
zations, including the International Statistical Insti- 
tute, the International Union for the Scientific Study 
of Population, and the International Association for 
Research in Income and Wealth. Delegates came from 
six Middle East countries, including Iran and Egypt, 
eight Far East nations, 16 European countries, Brazil, 
Chile, the U. S. and Canada, Australia, and Japan. 
Communist China was represented, but the countries 
behind the Iron Curtain were not. The delegates in- 
cluded representatives of the United Nations, ECAFE, 
FAO, UNESCO, WHO, and ILO. The host country, 
India, sent a strong delegation led by P. C. Mahala- 
nobis, who was for the fifth time elected chairman of 
the UN Subcommission on Statistical Sampling. The 
delegates from the US included the 90-year old veteran 
Walter Willcox, Stuart A. Rice, M. A. Copeland, I. F. 
Coreoran, K. Davis, W. E. Deming, E. F. Dennison, 
A. Ross Eckler, Konard Becker, F. W. Lorimer, T. F. 
Mosimann, and W. F. Ogburn. 

Dr. Rice said that serious limitations are imposed 
on the international development of statistics by the 
gulf between the Soviet and the non-Soviet concepts 
of statistics and by the withholding of available sta- 
tistical data by various countries. He said that the 
United States had made available information re- 
quested by the United Nations and intergovernmental 
organizations for international publications, and he 
pointed out that underdeveloped countries of the East 
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have fully recognized the vital need for the acquisition 
of statistics. 

The orbit of the conferences was amazingly vast. 
The national statistical systems of the participating 
countries were discussed at a separate meeting, with 
W. R. Leonard in the chair; and reports on the in- 
ternal statistical systems of Federal Germany, Japan, 
and India were presented. Emile Borel, leader of the 
French delegation, detailed the role of statistics in 
government administration. In population statistics, 
technical committees under Professor Willcox dwelt 
at length on the accuracy of demographic and census 
data. Papers on the statistical study of birth rates, 
variation of sex ratio in different conditions, and a 
study on the fertility ratio and age at marriage merit 
special mention. Industrial, labor, and agricultural 
statistics loomed large in the discussions. W. E. Dem- 
ing, statistical adviser to the U. S. Bureau of the 
Budget, said that sampling methods in industry had 
increased production, and he emphasized the need for 
standardization of products. The role of quality con- 
trol, business research, and observation in the increase 
of production was stressed by H. C. Hamakar (Neth- 
erlands), I. H. C. Tipper (U.K.), and A. Linder 
(Switzerland). The ILO Seminar on Labour Statistics 
continued its deliberations, focusing attention on the 
need for compilation of reliable labor statistics for 
Asian countries and for special methods of statistical 
inquiry into the problems of consumption and under- 
employment. 

The computation of national income and wealth, 
statistical education, and the report of the Statistical 
Education Committee of the International Statistical 
Institute were also considered. The principal Indian 
delegate stressed the role of mathematical statistics in 
secondary education and professional training. The 
problem of teaching statistics in South East Asia was 
also covered. In statistical sampling, the U. S. sub- 
commission considered the use of survey and experi- 
mental techniques for the development of agriculture 
and small-scale industries. The delegates had the op- 
portunity of getting firsthand information on a new 
statistical project, an inquiry into rural economic con- 
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ditions. The inquiry is being conducted by the Na- 
tional Sample Survey, which has already investigated 
about 1800 Indian villages and 60 urban areas. 

In view of the mounting recognition of, and need 
for, statistics in the countries of Asia, the delegates 
from Asian countries recommended the establishment 
of a special body of Asian statisticians. The partici- 
pation of the governments of this region and pro- 
cedural matters relating to the formation of this new 
body have been considered. 

N. R. Srinivasan 
Indian Institute of Science 
Bangalore 


Scientists in the News 


James E. Ablard has been named deputy chief of the 
Explosives Research Department, Naval Ordnance 
Laboratory, to succeed Paul F. Fye, who has been 
made department chief. Dr. Ablard came to NOL in 
1949, and upon the reorganization of the Research 
Department in 1950 he became chief of the Explosivés 
Properties Division. 


Louis C. Barail, who has been chief biologist-bac- 
teriologist of the U. 8. Testing Co. for the past eleven 
years, is now a private consultant to industry in bio- 
chemistry and toxicology, with offices in New York 
City and Hackensack, N. J. 


Henry K. Beecher has recently been named an hon- 
orary member of the Royal Society of Medicine (Lon- 
don) “for services to science.” 


Hermann M. Burian, formerly of Boston, has joined 
the staff of the Department of Ophthalmology, College 
of Medicine, State University of Iowa, as an associate 
professor. 


Charles M. Carrier has been elected vice president 
and manager of manufacturing for the Great Northern 
Paper Company, succeeding C. B. Stanwood who re- 
signed from these offices, but will remain with the 
company as director of purchasing. Mr. Carrier has 
been with the paper company 36 years, having started 
as a chemist. 


Kenneth E. Caster, associate professor of geology 
at the University of Cincinnati, has received notice of 
his election to membership in the Brazilian Academy 
of Science at the meeting of its General Assembly in 
Rio de Janeiro. At the request of the U. S. State De- 
partment and the president of Brazil, Dr. Caster went 
to Brazil in 1945 as visiting professor and director of 
the Department of Geology and Paleontology at the 
University of Sio Paulo. Before returning to Cinein- 
nati in 1948 he conducted intensive South American 
paleontological investigations as a Guggenheim fellow. 


Leo Otis Colbert has been appointed director of the 
Washington office of the Arctic Institute of North 
America. Admiral Colbert, who retired as director of 
the U. 8. Coast and Geodetic Survey after more than 
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40 years of service, will take over the duties of A. L. 
Washburn, who resigned recently to enter government 
service. The institute maintains offices in Montreal, 
New York, and Washington, and is affiliated with the 
National Academy of Sciences, the National Research 
Council, and the AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF ScieENCE. It was founded in 1945 by 
U. S. and Canadian scientists who recognized the need 
for a coordinated study of the northern reaches of the 
continent. Since then it has sponsored nearly 90 field 
research projects in the North American Aretie and 
Subaretie. 


Paul W. Dieckman, former vice president of Wagner 
College, Staten Island, N. Y., has been elected presi- 
dent of Midland College, Fremont, Neb., succeeding 
William P. Hieronymus, whose resignation will be ef- 
fective on June 1. 


Fritz John has returned to his position as professor 
of mathematics at New York University after serving 
one year as director of the National Bureau of Stand- 
ards Institute for Numerical Analysis at UCLA. His 
suecessor at UCLA was Derrick H. Lehmer, of the 
University of California at Berkeley. 


Willard Frank Libby, of the University of Chicago, 
has been selected for the 1951 Research Corporation 
Award for developing the technique of radiocarbon 
dating. Research Corporation, New York, was estab- 
lished in 1912 by Frederick Gardner Cottrell as a 
nonprofit foundation to distribute grants-in-aid of 
research to colleges, universities, and scientific institu- 
tions. Dr. Libby’s award, consisting of a plaque, cita- 
tion, and $2500, was presented by Joseph W. Barker, 
president and chairman of the board. 


G. Burroughs Mider has been appointed scientific 
director at the National Cancer Institute of the Na- 
tional Institutes of Health. Dr. Mider is professor of 
eaneer research and coordinator of cancer teaching in 
the School of Medicine and Dentistry at the University 
of Rochester. He will be responsible for the intramural 
research of the National Cancer Institute. Dr. Mider 
is a member of the Board of Directors of the New 
York State Division of the American Cancer Society 
and a consultant to the Rochester Laboratories of the 
AEC. 


Charles M. Pomerat, professor of cytology and diree- 
tor of the Tissue Culture Laboratory at the University 
of Texas Medical Branch, Galveston, is visiting Euro- 
pean cytology research centers for the purpose of 
reporting current advances in tissue culture study, 
and of correlating European contributions, for service 
to American workers in the field. Dr. Pomerat will 
visit medical laboratories in Paris, Milan, Zurich, 
Basel, Strasbourg, and Cambridge. 


Abdul Rashid Quraishi, Assistant Surveyor General 
of Pakistan, is visiting the U. 8. to study topographic 
mapping techniques. 


José Raymundo de Andrade Ramos, mining engineer 
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with the Divisio de Geologia e Mineralogia, National 
Department of Mineral Production, Brazil, is in this 
country to continue his studies in stratigraphical 
geology and invertebrate paleontology, with special 
reference to the mollusks. 


Soon Sein, a native of Burma and a graduate stu- 
dent at the Colorado School of Mines, visited the Ex- 
ploration Engineering Unit of the Geologic Division, 
U. 8. Geological Survey at Denver, Colo., to learn 
about the exploration work on the Colorado Plateau 
currently being done by the Survey. Mr. Sein expects 
to return to Burma in September to take an active 
part in mineral exploration for the Burmese Geological 
Survey and Bureau of Mines. 


Norman A. Shepard, of American Cyanamid Com- 
pany, has been appointed chairman of a Committee 
on Materials of the Department of Defense Research 
and Development Board. The new committee will have 
jurisdiction over materials matters formerly handled 
by various RDB committees, including the former 
Equipment and Materials Committee, which has been 
reconstituted the Committee on Equipment and Sup- 
plies. Dr. Shepard joined the staff of American Cyana- 
mid Company as director, technical service, in 1936, 
and since 1941 has held the position of director of 
chemical research. From 1943 to the present time, Dr. 
Shepard has been a member of the advisory committee 
for Quartermaster Research and Development, NRC. 
The new RDB committee will have as executive direc- 
tor John H. Garrett, a member of the RDB secretariat 
since 1949 and a former deputy executive director of 
the Equipment and Materials Committee. Nathaniel C. 
Fick, an RDB staff member since 1948, will serve the 
new committee as director of the Panel on Metals and 
Minerals. 


Emily Myrtle Smith and Genevieve Soller, of the 
U. S. Public Health Service, have been assigned to 
Formosa and the Philippines under the Mutual Secu- 
rity Agency program. Miss Smith will be stationed in 
Taipeh, and Mrs. Soller in Manila. They will be chief 
nurse consultants to the MSA missions in these two 
capitals. 


Heinz Steinitz, who has been appointed Magnes 
fellow, Department of Zoology, Hebrew University, 
Israel, is spending the year in the Department of 
Anatomy, Yale University School of Medicine, earry- 
ing on a research project on the retina with L. §. 
Stone. 


Jeffries Wyman and Leonard J. Eyges will serve as 
science attachés at the American Embassy in Paris. 
The appointments follow the assignment last summer 
of science attachés to American missions at London, 
Stockholm, and Bern. Appointments of scientists to 
other missions abroad are expected to be made. Dr. 
Wyman was until recently associate professor of 
biology and director of the Biological Laboratory at 
Harvard University. Dr. Eyges, a physicist, has been 
engaged in research and teaching at the University of 
California. 
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Education 


The Biological Laboratory of the Long Island Biv- 
logical Association, Cold Spring Harbor, is offering 
the following specialized courses: Bacterial Viruses 
(June 23—July 12), under the direction of A. H. 
Doermann; Bacterial Genetics (July 16—-Aug. 5), 
given by E. M. Witkin, V. Bryson, M. Demeree, and 
staff; Cytology of Microorganisms (Aug. 11-30), by 
E. D. DeLamater; and Population Geneties (June 
23-—July 31), by R. P. Levine. Further information 
may be obtained from the laboratory. 


Columbia University, Presbyterian Hospital, and 
the Institute for the Crippled and Disabled have signed 
an affiliation agreement, retroactive to Jan. 1, to 
undertake a comprehensive program of medical care, 
physical and social readjustment, and job placement 
of the handicapped. The three groups will operate on 
their separate budgets, but the work will be co- 
ordinated and supervised by Robert C. Darling. Re- 
search aimed at the development of new and improved 
prosthetic devices will be emphasized. 


The Los Angeles College of Optometry will hold a 
special summer session May 26—June 6, open to certi- 
fied optometrists and others interested in visual sci- 
ence or physiological optics. Information may be ob- 
tained from Monroe J. Hirsch, 950 W. Jefferson Blvd., 
Los Angeles. 


At Loyola University the master of science program 
in chemistry, discontinued during World War II, has 
been re-established. The faculty is being expanded, 
and new research laboratories are being constructed. 
It is hoped that eventually the Ph.D. with a major in 
chemistry will also be offered. Applications for 
assistantships should be directed to R. P. Mariella, 
chairman of the department. 


The annual National College Chemistry Testing Pro- 
gram will be conducted this spring by the Examina- 
tions Committee of the Division of Chemical Eduea- 
tion of the American Chemical Society. As in past 
years, objective tests are available in qualitative and 
quantitative analysis, organie and physical chemistry, 
and biochemistry, as well as a new examination in 
general chemistry. A bulletin describing the tests may 
be obtained from T. A. Ashford, Chairman, Examina- 
tions Committee, St. Louis University, St. Louis, 
Missouri. 


Sponsored by the Wool Bureau Incorporated, a 
regional seminar seeking to determine methods of 
adequately informing the American consumer regard- 
ing quality of fabric and construction of clothing 
was held at Teachers College, Columbia University, 
last month. It is hoped that home economies depart- 
ments in other institutions will be able to hold 
similar seminars, and a textbook is being planned 
on the subject. Panel members included Jules La- 
barthe, Jr., Giles E. Hopkins, Ruth Jackendoff, Wil- 
liam Beer, Ephraim Freedman, Richard S. Lees, and 
Stanley Bernstein. 
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Grants and Fellowships 
The 1952-53 American Council of Learned Societies 


awards for study or research are open to teachers in 
the humanities temporarily displaced from college and 
university faculties as a result of the defense emer- 
gency. Candidates must be U. S. citizens, or must have 
officially declared their intention of becoming citizens, 
and the latter must have taught at least three years in 
a U.S. college or university. The stipend will normally 
be the equivalent of the salary earned by the candi- 
date during the most recent academic year in which 
he taught, but not to exceed $5000. No allowance will 
be made for foreign travel. For application forms 
(returnable by May 15), write immediately to ACLS 
Scholars, 1219 Sixteenth St., N.W., Washington 6, 
D. C. 

The Ford Foundation has made initial grants of 
$6,550,000 to promote rural and industrial develop- 
ment in Pakistan and India. Included in the grants 
is $500,000 to help establish a women’s college for 
domestic science and teacher training in Pakistan. 


The closing date for applications for awards under 
the Fulbright Act for university lecturing and post- 
doctoral research in 1953-54 in East Asia and the 
Pacifie is Apr. 15. Special interim programs are also 
available in Denmark, Iraq, Pakistan, and Japan. In 
addition, there are a number of openings in the 1952- 
53 program for Pakistan, announced last year. For 
full information, write at once to Committee on In- 
ternational Exchange of Persons, 2101 Constitution 
Ave., Washington 25, D. C. 


Pennsylvania State College has received securities 
worth $27,500 from John P. Herrick, oil producer, 
to finance two scholarships in geology, mineralogy, or 
engineering in memory of E. L. Drake, who drilled the 
first oil well in the U. S., near Titusville, Pa., 92 years 
ago. One scholarship will go to a resident of the state 
and one to a nonresident. 


Meetings and Elections 


The American Fern Society elected the following 
officers at its annual meeting: president, Ralph C. 
Benedict; vice president, Donovan 8. Correll; secre- 
tary, Warren H. Wagner, Jr.; treasurer, M. D. Mann, 
Jr. A. C. Smith was added to the staff of editors of the 
American Fern Journal, the continuing editors of 
which include C. V. Morton, Ira L. Wiggins, and Dr. 
Benedict. Rolla M. Tryon, Jr., is librarian and curator 
of the herbarium. 


Meetings of the Society of Clinical Surgery, the So- 
ciety of University Surgeons, and the Halsted Club 
were held in February at Johns P »pkins Hospital to 
observe the centennial of the birth of William §. 
Halsted. Exhibits of Halsted’s scientific papers, surgi- 
cal equipment and instruments, and personal belong- 
ings, scientific sessions, and a dinner were features of 
the celebration. Speakers at the banquet included 
René Lerich, of the Collége de France, Allen O. 
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Whipple, of Princeton, and David H. Patey, British 
representative of the Royal Society of Medicine and 
the Royal College of Surgeons. Alfred Blalock pre- 
sided at the banquet, and Emile Holman was chair- 
man of the Centennial Committee. 


A Symposium on Climatic Changes will be held 
May 9-10 at the American Academy of Arts and Sei- 
ences, Boston. “Sources of Climatie Change,” “Record 
of Climatie Changes,” and “Climate and Man,” will 
be among the topies covered. “Climatic Requirements 
on This and Other Planets for the Origin and Con- 
tinuity of Life” will be discussed by a panel of experts 
from astronomy, biophysics, physiology, oceanog- 
raphy, and paleontology. Harlow Shapley is chair- 
man of the symposium committee. 


Miscellaneous 


The Astrophysical Journal, a University of Chi- 
cago Press publication since 1895, will now be pub- 
lished under the joint sponsorship of the Press and the 
American Astronomical Society. W. W. Morgan and 
S. Chandrasekhar, both of Yerkes Observatory, will 
remain in their former positions of managing editor 
and associate editor, respectively. The society has ap- 
pointed Paul W. Merrill, Lyman Spitzer, Jr., Fred 
Whipple, C. D. Shane, and Gerhard Herzberg to the 
editorial board, on which the two editors are the Press 
representatives. 

The Fish and Wildlife Service has consolidated the 
three research units now working on Pacifie salmon 
into one unit, with headquarters in Seattle. The new 
Pacific Salmon Investigations unit will be headed by 
Clinton E. Atkinson, head of the research program 
on shad and Atlantic salmon at Beaufort, N. C. His 
assistant will be Clifford J. Burner, present chief of 
the North Pacific Fishery Investigations. 


Newly appointed members of the National Science 
Foundation Divisional Committee for Mathematical, 
Physical, and Engineering Sciences are: A. A. Albert, 
Jesse W. Beams, W. L. Everitt, Leo Goldberg, M. P. 
O’Brien, G. P. Pegram, C. C. Price, W. W. Rubey, 
C. 8. Smith, 8. S. Wilks, and E. B. Wilson, Jr.; and 
of the Divisional Committee for Biological Sciences, 
Marston Bates, G. W. Beadle, D. P. Costello, W. 0. 
Fenn, Jackson Foster, Theodor Just, J. S. Nicholas, 
H. B. Vickery, and Douglas Mf. Whitaker. The com- 
mittees have been established to serve in an advisory 
eapacity on questions relating to major activities of 
the foundation. 


The William Osler Medal has been established by 
the American Association of the History of Medicine 
to stimulate interest and research in medical history. 
Unpublished essays by men or women who are pre- 
doctoral students in schools of medicine at the time 
the essays are written will be considered, and pref- 
erence will be given to accounts of original research. 
Essays should be submitted before Apr. 15 to Ben- 
jamin Spector, Tufts Medical School, 136 Harrison 
Ave., Boston 11. 
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Technical Papers 


Relation of Prothrombin to the Prolongation 
of Clotting Time in Aestivating 
Ground Squirrels 


Arthur Svihla, Howard Bowman, 
and Ruth Ritenour* 


Department of Zoology, 
University of Washington, Seattle 


A change in the blood clotting time was found to 
take place in two species of ground squirrels (Citellus 
columbianus and C. parryi ablusis) when these mam- 
mals are in a dormant state during either aestivation 
or hibernation. A complete clot did not form even 
when the blood sample was exposed to the air for 
several days (1). Although blood clotting has been 
studied intensively for a long time, this phenomenon 
is still imperfectly known. The most generally ac- 
cepted theory of blood coagulation, as formulated by 
Morawitz (2), includes these steps: 


1. Prothrombin (plasma factor) + calcium ions + throm- 
bokinase (thromboplastin, tissue and platelet 
factor) = thrombin. 

2. Thrombin + fibrinogen = fibrin. 


The first equation has recently been modified by 
Owren (3), Ferguson (4), and Quick (5), but essen- 
tially the above-mentioned components of the blood 


substance coumarin, which is present in large amounts 
in moldy sweet clover hay. Previously, Quick (8) 
found that laboratory rabbits that were fed moldy 
sweet clover hay became hemophilic and bled to death 
when their hearts were punctured with a hypodermic 
needle. 

Similarly, our ground squirrels developed a peri- 
carditis when the heart was punctured while they were 
dormant. This did not occur when they were normal 
and active. This seasonal hemophilic condition in 
ground squirrels might be considered as caused by 
decreased amounts of various blood substances such 
as (a) prothrombin, (b) thromboplastin, (c) calcium, 
(d) fibrinogen, as well as (e) the possible presence 
of an anticoagulant. It was therefore determined to 
test for the amounts of each of these substances in 
the blood of both active and dormant squirrels. This 
report concerns the relationship of prothrombin to 
the prolongation of clotting time in these animals. 

Quick (9) has developed a technique to determine 
the amount of prothrombin in the blood by diluting 
the blood and supplying ample amounts of all other 
components such as thromboplastin, calcium, ete., and 
then recording the coagulation time. Any decrease in 
the amount of prothrombin in the blood sample is 
indicated by the increase in clotting time. In our ex- 
periments we followed Kato’s modification (10) of 
Quick’s technique, since less blood is required, and 


TABLE 1 
CLOTTING TIMES AT DIFFERENT PROTHROMBIN CONCENTRATIONS 


Active animals 


Dormant animals 


10 20 30 50 100 
65.5 34.4 25.0 20.9 19.7 
60.7 27.3 23.2 22.2 21.7 

134.6 65.0 45.2 27.8 21.1 
61.2 31.3 26.4 19.6 18.5 

81.8 48.5 26.8 20.1 16.0 
69.0 38.4 32.7 22.1 20.2 
64.8 40.5 28.8 19.7 


Av 76.5 40.7 29.7 21.7 


10 20 30 50 100 
104.0 68.4 61.3 44.4 30.0 
541.0 78.4 55.1 26.5 25.3 

61.2 39.9 33.1 25.3 25.3 
256.0 58.2 74.9 27.2 23.5 
95.0 63.5 35.5 27.6 25.0 
70.0 42.7 27.2 25.3 20.1 
243.0 41.4 30.6 25.6 20.2 
105.0 49.2 40.0 29.9 24.5 
92.0 44.2 34.2 19.6 18.7 
56.2 43.0 33.1 20.1 


Av 174.1 54.2 43.5 28.5 23.3 


are necessary for the formation of a clot. The decrease 
of any of these substances may prolong clotting time 
or completely inhibit clot formation. This has been 
shown in the classic work of Campbell, Link, et al. 
(6) in their investigation of the hemorrhagic diseases 
of such domestic animals as sheep and cattle, which 
became hemophilic when fed moldy sweet clover hay 
and died of internal hemorrhages. Link (7) found 
that this hemophilie condition was brought about by 
the destruction of the prothrombin in the blood by the 


2 Acknowledgment is hereby made to the Air Force under 
Contract AF 33 (038)-18509 for aid and assistance in carry- 
ing out this study. 
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used commercial thromboplastin manufactured by 
Difco Laboratories. Table 1 and Fig. 1 show our 
results. 

A reduction in the amount of prothrombin in the 
blood of dormant squirrels is apparent. At all con- 
centrations of prothrombin used, the clotting times 
were much longer for the dormant animals than for 
the active ones. For the latter, the normal blood or 
that with 100% concentration of prothrombin shows 
an average clotting time of 19.5 see, whereas the blood 
of the dormant squirrels at the same concentration 
clots on an average of 23.3 sec. At lesser concentra- 
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tions—for example, 10%—a much greater disparity in 
clotting times oceurs, for now the blood of the active 
animals clots on an average of 76.5 sec, whereas that 
of the dormant squirrels requires an average of 174.1 
sec. 
Percentages of prothrombin dilutions may be com- 
pared by either of two methods that are in general 
use. The following formula of Ziffren et al. (11) is the 
one commonly used in clinics: 
Prothrombin percentage = 
average normal prothrombin time 
prothrombin time of patient 


Applying this formula to our data, we obtain a pro- 
thrombin percentage of 83.6 for dormant ground 
squirrels. 

The second method for obtaining prothrombin dilu- 
tions is the use of a correlation chart, as employed by 
Nygaard (12). He has pointed out that more accurate 
results are obtained by this method. Quick (13) has 
also shown the fallacy of using Ziffren’s formula, since 
the relation of clotting time to concentration of pro- 
thrombin is not linear but expressed by a hyperbolic 
curve. According to Nygaard’s correlation chart, the 
prothrombin dilution for our dormant ground squir- 
rels would be approximately 38%. This we take to 
be the more accurate percentage. 

It is now well known that in the case of persons 
who are bedridden for any length of time, thromboses 
are apt to form, especially in lower extremities, as a 
result of lack of proper circulation. Post-operative 
eases are therefore encouraged to become ambulatory 
as soon as possible in order to stimulate circulation 
and thus prevent the formation of the thromboses. 
Seasonal changes in the blood picture of ground squir- 
rels may be conceived as being an efficient adaptation 
to the dormant state. During this period the rate of 
blood flow is greatly reduced, thus increasing the dan- 
ger of clots forming in the blood stream and causing 
death. A decrease in the amount of prothrombin dur- 
ing dormancy hence alleviates any danger of thrombus 
formation due to the lowered rate of blood circulation 
at this time. The same principle of decreasing the 
amount of prothrombin in the blood of humans is 
utilized in dicumarol therapy. 


x 100. 


March 21, 1952 


References 
1. A., BOwMAN, H., and Rirenour, R. Science, 114, 
298 (1951). 


2. Morawitz, P. Beitr. Chem. Physiol. Path., 5, 133 (1904). 

3. Owren, P. A. Acta Med. Scand., 128, Suppl. No. 194, 1 
(1947). 

4, Fercuson, J. H. Am. J. Med., 3, 67 (1947). 

5. Quick, A. J. Ann. Rev. Physiol., 12, 237 (1950). 

6. CAMPBELL, H. A., et al. J. Biol. Chem., 138, 1, 513 (1941). 

7. Link, K. P. Ibid. 

8. Quick, A. J. Am. J. Physiol., 118, 260 (1987). 

9. ————. Proc. Soc. Exptl. Biol. Med., 42, 788 (1939). 

10. Karo, K. Am. J. Clin. Path., 10, 147 (1940). 

11. Zirrren, 8. E., et al. Proc. Soc. Exptl. Biol. Med., 4, 595 
(1939). 

12. NyGaarp, K. K. Hemorrhagic Diseases. St. Louis: Mosby 

(1941). 


13. Quick, A. J. The Physiology and Pathology of Hemo- 
stasis. Philadelphia: Lea & Febiger (1951). 


Manuscript received October 22, 1951. 


Inactivation of Influenza Virus and of 
Viral Hemagglutinin by the Ciliate 
Tetrahymena geleii»? 


Vincent Groupé and Leonora H. Pugh 


Department of Microbiology, New Jersey 
Agricultural Experiment Station, 
New Brunswick 


The experiments described in this report were un- 
dertaken to determine what effect, if any, the influenza 
virus and the free-living ciliate Tetrahymena geleii 
might have upon each other. Bacteria-free cultures of 
T. geleii® were propagated in 1.0% proteose peptone 
broth (Difeo) at 28° C. Egg-adapted strains of in- 
fluenza A (PR-8 strain) and influenza B (Lee strain) 
virus were cultivated in the allantoic sac, and allantoic 
fluid was collected 48 hr after infection from viable 
embryos. Hemagglutination tests (1) and infectivity 
titrations (2) were performed in the usual manner. 
Aseptic precautions were taken in all experiments. 

In the experiments described below a constant 
amount of influenza B virus (10% by vol of infected 
allantoic fluid) was added to varying concentrations 
of viable and killed (frozen and thawed) cultures of 
T. geleii, respectively, as indicated in Table 1. The 
protozoal cultures used were previously incubated for 
7-9 days at 28° C to ensure maximum growth. Sam- 
ples were taken from each of the various cultures* at 
intervals during the incubation period, and hemag- 
glutinin and infectivity titers were determined. For- 
malin, in amount sufficient to make a final concentra- 
tion of 0.05%, was added to all samples used in 
hemagglutination tests to kill the protozoa. Samples 
used for infectivity titrations were serially diluted 
without treatment of any kind and inoculated into 

2 Paper of the Journal Series, New Jersey Agricultural Ex- 
periment Station, Rutgers University—The State University 
of New Jersey—Department of Microbiology. 

2These studies were supported by grants-in-aid from the 
Kresge Foundation and the Rutgers Research and Endow- 
ment Foundation. 

% Bacteria-free cultures of T. geleii were obtained through 
the courtesy of George W. Kidder. 

*A total volume of 100 ml of culture medium containing 


protozoa and virus was placed in each of a series of Blake 
bottles and incubated in the horizontal position at 28° C. 
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TABLE 1 
Errect or Tetrahymena geleii ON INFLUENZA B VIRUS 


Viral Infective 
hemagglutinin titer 
Protozoal titer (IDs) 
eulture* Hr incubation at 28° C 
0 24 48 48 
None 647 32 32 10° 
Viable 
Undiluted 32 32 64 10°: 
32 32 16 
1/20 32 32 1 10%* 
Killed (frozen 
and thawed) : 
Undiluted 32 32 32 
32 32 
1/20 32 32 22 


* Previously incubated 7—9 days at 28° C. 
+ Reciprocal of hemagglutinin titer of culture. 
t Diluent used was 1% proteose peptone medium. 


groups of 5 eggs each. Macroscopic and microscopic 
examination of the cultures at various intervals indi- 
cated that the presence of virus did not affect either 
the motility of the protozoa or their rate of multipli- 
eation. Little or no gross change in the concentration 
of protozoa was observed in mature undiluted cultures 
in the presence or absence of virus. However, the virus 
was affected in several ways by the protozoal culture. 

The data from a typical experiment are summarized 
in Table 1. When the infective titers of the various 
cultures are compared after 48 hr of incubation it is 
evident that both viable and killed cultures of 7. geleii 
contained a factor which inactivated influenza B virus. 
Protozoal cultures, killed by freezing and thawing, 
were found to be slightly more effective than viable 
cultures. Dilution of the protozoal cultures was ac- 
companied by diminished viral inactivation. These 
data recall to mind the fact that antibacterial lipids 
have been obtained from similar cultures of 7. geleii 
(3). Further inspection of the data indicates the 
existence of another phenomenon. It will be seen that 
viral hemagglutinin was markedly reduced by diluted, 
actively multiplying, viable protozoal cultures, whereas 
killed cultures or undiluted, mature, viable cultures 
had no effect on viral hemagglutinin. Identical end 
points (1/320) were obtained when viral hemagglu- 
tinin was titrated in the presence of culture medium 
from young (3-day) protozoal cultures, fresh broth, 
and saline, respectively. It is clear, therefore, that 
viral hemagglutinin, representing both infective and 
noninfective virus particles, was inactivated or de- 
stroyed only by actively multiplying (i.e., diluted) 
protozoal cultures. Similar results were obtained in 
comparable experiments with influenza A virus. It is 
well known that 7. geleii and other ciliates feed upon 
certain bacteria and it would appear that a similar 
mechanism obtains in the case of the influenza viruses. 

The influenza viruses, then, do not affect T. geleii, 
but the protozoal culture may affect the virus in at 
least 2 ways: first, viral inactivation by a factor pres- 
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ent in both killed and viable cultures, and, second, 
inactivation or destruction of viral hemagglutinin by 
actively multiplying but not by mature protozoal cul- 
tures. 
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The Importance of Protective Urinary 
Colloids in the Prevention and 
Treatment of Kidney Stones 


Arthur J. Butt and Ernst A. Hauser 


Butt-Douglas Medical Foundation, Pensacola, Florida, 
Massachusetts Institute of Technology, Cambridge, 
and Worcester Polytechnic Institute, 

Worcester, Massachusetts 


A calculus is generally defined as a concentration 
formed of crystalloids (1) held together by, and in- 
corporated in, a colloidal matrix. The formation of 
urinary calculi is, however, far more complex and is 
still not fully understood (2-6). 

Most investigations concerning the prevention and 
treatment of kidney stones have so far been directed 
only toward trying to ascertain how the concentra- 
tion of erystalloids excreted in the urine could be 
diminished. With the exception of correcting certain 
metabolic disorders, all attempts to control caleulous 
formations have so far not proved entirely successful. 
The influence that hydrophilic colloids exert in the 
etiology of kidney stone formation and prevention 
has never received sufficient attention. We therefore 
felt that a more systematic study of the action of 
hydrophilic colloids might offer valuable information 
on how the formation of urinary concretions could be 
completely avoided or at least stopped. Such knowl- 
edge might even lead to the development of a more 
efficient method by which some stones could be re- 
moved without surgery. 

From a colloid-chemical point of view urine must 
be considered as a supersaturated solution of ex- 
tremely complex composition. The electrolytes and 
nonelectrolytes in the urine of a healthy person re- 
main in solution at a much higher concentration than 
their solubility in pure water would indicate; this is 
due to the presence of protective colloids. This fact 
was stated by Lichtwitz some time ago (4, 5). Ord 
(6) and Rainey (7) had already observed that erys- 
tals formed from solutions containing hydrophilic 
colloids differed pronouncedly in their morphology 
and properties from those derived from pure aqueous 
solutions. To Ebstein (2) must go the credit for hav- 
ing been the first to draw attention (in 1884) to the 
importance of colloids in kidney stone formation. 
Since then much research pertaining to the etiology 
of stones has referred to an “unbalance” of colloids 
and erystalloids, but there is a serious lack of infor- 
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mation concerning further work on this phenomenon. 

It would seem that colloids are a very important, 
yet often neglected, factor which deserves far more 
attention than it has received so far in the study of 
stone formation and prevention. We therefore decided 
to study systematically the concentration of hydro- 
philic colloids in the urine of several hundred indi- 
viduals, both males and females, of various races, 
living in different climates, and to correlate the re- 
sults with the occurrence of kidney stones in these 
individuals. These tests were carried out on various 
islands in the Pacific Ocean and also in west Florida, 
which is recognized as an area of high stone inci- 
dence (S10). 

Svstematice colloid-chemical studies, which included 
surface tension determination, ultramicroscopic in- 
vestigation, determination of electric charges carried 
by the colloidal particles visible in the specimens, and 
chemical analysis of the urine samples offered definite 
proof that the urine of individuals giving evidence 
of stone formation was deficient in protective colloids, 
and that this was the main factor in stone formation. 
As a matter of fact, it could be ascertained that the 
incidence of stones in both sexes in different ethnic 
groups and nationalities is inversely proportional to 
the protective urinary colloids present. It was also 
found that the urine of females generally has a higher 


Fic. 1. Urine passed by patient prior to treatment. Photo- 
ultramicrograph of extremely alkaline urine of white male 
due to urea-splitting organisms. Multiple bilateral rapidly 
recurring stones. x 1200. 


Fic. 2. Urine passed by same patient 1 hr after parenteral 


injection of 300 TRU of hyaluronidase mixed with physio- 
logical saline. x 1209, 
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concentration of hydrophilic colloids than that of 
males. It was also demonstrated that the concentra- 
tion of ultramicroseopically visible protective colloid 
particles in the urine of pregnant women is larger 
than that in the urine of nonpregnant women. 

All surface tension determinations were carried out 
by the pendent drop method (11), the only method 
that can offer reliable results when studying solutions 
as complex as urine. The results obtained with the 
urine of white females gave an average of 60 dynes / 
em, whereas the average with specimens from Negro 
females amounted to only 52 dynes/em. In contrast, 
the corresponding figures for males were 65 and 55 
dynes /em, respectively. The surface tension of speci- 
mens from a Negro female dropped from 52 to 42 
dynes /em from her seeond to her seventh month of 
pregnancy. 

The correlation of these results with the tendency 
to stone formation would indicate that from a colloid- 
chemical point of view the presence of capillary- 
active agents might be the predominant factor be- 
cause of their action as protective colloids and dis- 
persing agents, forming a reversible gel in combi- 
nation with the crystal micelles, instead of permit- 
ting the micelles to grow into solid erystals of in- 
organic matter. 

It was therefore decided to ascertain whether the 
concentration of protective urinary colloids could be 
increased by parenteral injections of a potent pro- 
tective colloid and dispersing agent. From a biochem- 
ical point of view the injection of Wydase® (150 
TRU)? dissolved in 1 ml saline solution seemed to be 
of special interest because of its high capillary ae- 
tivity and pronounced protective action. This prepa- 
ration is hyaluronidase, an enzyme with a fairly high 
molecular weight. Hyaluronic acid, one of the two 
substrates of hyaluronidase, is a complex mucopoly- 
saccharide compound, of very high molecular weight, 
composed of alternating units of acetyl glucosamine 
and glucuronic acid. Extensive ultramicroseopie stud- 
ies had already offered visual proof that it is the 
hyaluronic acid component which acts as a strong 
peptizing agent and protective colloid. Figs. 1 and 2 
offer visual evidence both of the effectiveness of in- 
jecting the enzyme as produced by the Wyeth Insti- 
tute of Applied Biochemistry and of its action. 

We feel that this discovery of the action protective 
colloids exert in preventing the formation or develop- 
ment of stones might well open up a new and hitherto 
neglected field for medical science far beyond the 
treatment for kidney stones. This statement is based 
on recent observations which indicate that the forma- 
tion of protective colloids in the human body virtu- 
ally disappears during times of strong emotional 
stress. 

Urine is a highly concentrated solution due to the 
presence of certain colloids. The protective action of 
urinary colloids is of major importance in preventing 


2One TR (turbidity-reducing) unit of hyaluronidase is the 
amount which will, in 30 min, reduce the turbidity produced 
by 0.2 mg hyaluronic acid (mixed with acidified serum) to 
that produced by 0.1 mg, under standard conditions. 
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precipitation, agglomeration, and conglomeration of 
erystalloids from such a solution. 

If the concentration of such protective colloids is 
insufficient, stone formation begins or is accelerated. 
In 680 subjects the incidence of stone was found to 
be almost inversely related to the degree of protective 
urinary colloids present. 

Subcutaneous injection of hyaluronidase (mixed 
with saline) causes a pronounced increase in pro- 
tective urinary colloids. The colloids may form a gel 
and thereby prevent crystallization of the electro- 
lytes present. They act as excellent dispersing agents, 
preventing the formation of stones. 

Hyaluronidase therapy has been effective in pre- 
venting the formation or recurrence of urinary caleuli 
over a period of 11-15 months in 18 of 20 patients 
with a tendency to rapid stone formation. 
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Multicurie Cobalt 60 Units for 
Radiation Therapy 


A. Morrison, W. R. Dixon, C. Garrett, 
H. E. Johns,* L. M. Bates, E. R. Epp, 

D. V. Cormack, and S. O. Fedoru 
Radiology Laboratory, Division of Physics, 
National Research Council of Canada, Ottawa, 
and Physics Department, 

University of Saskatchewan, Saskatoon 


One of the fundamental objectives in the use of 
radiation in cancer therapy is to deliver a large dose 
of radiation to the tumor with a minimum dose to the 
healthy tissue. When the tumor is situated below the 
skin surface it is necessary to use radiation which 
gives a high-percentage depth dose. This percentage 
depth dose is defined as the ratio of the dose received 
at a depth below the surface to the maximum dose 
which occurs at or near the surface. Two important 
factors affect this percentage depth dose: (a) the 


1 Physicist to the Saskatchewan Cancer Commission. 
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distance from the source of radiation to the skin 
(SSD), and (b) the energy of the radiation. If the 
SSD is 10 em, then the dose received at a point 10 
em below the surface of the skin cannot be greater 
than 25% in accordance with the inverse square law 
for a diverging beam. In practice, the percentage 
depth dose is even less than this, because of the ab- 
sorption of the radiation. As the energy of the radia- 
tion is increased, the beam becomes more penetrating, 
and more radiation is delivered to the underlying 
layers of tissue. 

When radiations of energy greater than 1 mev in- 
teract with matter, most of the electrons are projected 
in the forward direction, so that the energy absorbed 
in the superficial layers of the skin is less than that 
absorbed a few millimeters below the surface. For 
the radiation from Co®, the maximum dose is de- 
livered 5-6 mm below the surface. This is another 
advantage of high-energy radiation. 

For many years large sources of radium (5-10 g) 
have found limited usefulness in the treatment of cer- 
tain types of cancer. The dosage rate from these 
units is small, being about 10-12 r/min at a point 10 
em from the source. These units cannot be used at 
greater distances because of the low dosage rate, and 
so the percentage depth dose achieved is very small, 
being about equivalent to what can be obtained from 
a low-voltage x-ray machine. Nevertheless, because 
of the nature of the radiations, radium units have been 
used successfully in treating cancers where cartilage 
is involved. For these radiations, 1 g of fat will absorb 
about the same amount of energy as 1 g of bone, in 
contrast with the case of low-energy radiation where 
bone may absorb up to 10 times as much energy as 
the fat. 

If a source of radium is made much larger than 10 
g it becomes so thick that much of the radiation is 
lost by self-absorption within it. Aside from cost, this 
places an upper limit on the effective strength of such 
a unit. If the source is increased in area it is difficult 
to obtain a suitable beam of radiation. 

In the Canadian reactor with its high neutron flux 
density, it is possible to produce sources of Co® with 
specific activities of 20-60 curies/g in a reasonable 
length of time. One g of Co® with an activity of 20 
euries will give the same radiation output as 32 g of 
radium. It is therefore obvious that physically small 
sources with high activity are feasible using radio- 
active cobalt. With this higher activity, they may be 
used at larger SSD. The radiations from cobalt con- 
sist of 2 y-ray lines of 1.17 mev and 1.33 mev, emitted 
in equal numbers as Co® decays to Ni®. The average 
energy of these is comparable to the energy of the 
radiations from radium sources. 

In the summer of 1951 two sources of Co®, each 
with an effective strength of 1000 euries, and having 
a specific activity of about 20 curies/g, were made 
available from the Canadian heavy water pile at 
Chalk River, for teletherapy units. One of these 
sources was installed in the University Hospital in 
Saskatoon, and the other in the Ontario Cancer 
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Foundation, Victoria General Hospital, London. The 
sources are 1 in. in diameter and about 0.5 in. thick 
and were assembled from a number of thin disks. 
Both sources give an output of 33 r/min at a point 
80 em from the source. Details of the problem of ac- 
tivating and handling the cobalt will be found else- 
where (1). 

Before the design of the teletherapy units was un- 
dertaken, discussions were held with many radiologists 
as to the essential requirements of such units in out- 
put, field sizes, treatment distances, and sharpness of 
collimation. Preliminary investigations were made, 
theoretically and with trial sources, to see how these 
requirements could best be met, and preliminary re- 
sults with one trial source have been published (2). 
In these investigations there was close collaboration 
among Eldorado Mining and Refining (1944) Ltd., 
the University of Saskatchewan, and the National Re- 
search Council. With the same ultimate objectives, two 
units, quite different in mechanical construction, were 
designed and have now been tested. 

The unit installed at the University Hospital in 
Saskatoon was designed by two of the authors (H. E. 
J. and L. M. B.), with the assistance and advice of T. 
A. Watson, director of Cancer Services, Saskatchewan 
Cancer Commission. This unit consists of a head, 
capable of rotation about a horizontal axis, between 
two arms of an inverted, U-shaped yoke. The yoke is 
attached to an overhead carriage by means of tele- 
scoping steel tubes. The carriage may be moved along 
horizontal rails mounted near the ceiling. The weight 
of the head is carried by steel cables which pass over 
a pulley system to counterweights behind a wall at 
one end of the room. The head is made of lead encased 
in a steel cylinder about 20 in. in diameter and 22 in. 
in length and weighs about 1 ton. It can be rotated 
through 120° in a vertical plane so that the direction 
of the beam varies from vertically downward to some- 
what above the horizontal. The vertical movement of 
the head is about 50 in. and the horizontal travel is 
about 80 in. The unit may be turned “off” or “on” by 
the rotation of a steel wheel mounted centrally in the 
head. This wheel, made of lead and tungsten alloy 
encased in steel, carries the cobalt source at one end 
of a diameter. In the “on” position, the source is ex- 
posed through a tapered opening in the lead shield. 
Rotation of the wheel through 180° to the “off” posi- 
tion surrounds the source with 10 in. of lead or its 
equivalent of tungsten alloy. The wheel is rotated by 
means of an electric motor requiring about 5 sec to 
turn the unit “off” or “on.” As a safety feature the 
wheel may also be rotated manually. Measurements 
outside the head, with the beam off, indicate that the 
stray radiation 1 ft from the head is everywhere less 
than 7 mr/hr. 

Collimation of the beam and limitation of the field 
size are achieved by interchangeable lead diaphragms 
with various circular or square openings. These are 
mounted on the end of a telescoping cylindrical sleeve 
fastened to the head. The SSD can be varied from 80 
to 50 em. The unit will be used most of the time at an 
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TABLE 1 


CoMPARISON oF DeptH Dose GIvEN By Co” WITH THAT 
GIVEN BY A 2.0-MEV X-RAY MACHINE (3) 
(FILTER 9 MM PB) 


Field 5emx5 Field 10 em x 10 

size em size em 

SSD 100em 88D 100 em 

Cobalt 2-mev Cobalt 2-mev 
0.5 100 100 100 100 
1.0 97 91 98 98 
5.0 76 66 80 75 
10.0 52 44 58 52 
15.0 36 30 41 36 
20.0 24 20 29 25 


SSD of 80 em. Each diaphragm is attached to a light, 
stainless steel cone, 15-20 em in length. These serve 
to fix the treatment distances and to indicate the field 
sizes. 

The other unit was designed by R. F. Errington and 
D. T. Green, of the Development Division of Eldorado 
Mining and Refining (1944) Ltd., and consists of a 
vertical pillar and base supporting a horizontal arm 
and yoke. The head is mounted in the yoke, on a hori- 
zontal axis, and can be rotated by a motor from about 
5° above the horizontal downward to about 10° be- 
yond the vertical. The horizontal arm ean be moved 
vertically by a motor-driven screw, from about 27 in. 
above the base to about 84 in. above it. 

The source is mounted near the horizontal axis of 
rotation, and the beam emerges through a conical 
opening. When the beam is shut off, this opening is 
completely filled with mereury. The switch that turns 
the beam on starts an air compressor mounted in the 
horizontal arm, and the air pressure forces the mer- 
eury into a reservoir outside the lead shielding, but 
enclosed in, the cover of the head. Turning the beam 
off releases a valve and allows the mercury to return 
under gravity, for all angulations of the head, into 
the conical opening. Failure of power automatically 
opens the same valve and shuts off the beam. The beam 
may be turned fully on or off in 5 sec. The stray 
radiation, with the beam turned off, is less than 6.25 
mr/hr everywhere on the surface of the head. 

The collimating system, attached to the head in 
front of the beam orifice, consists of 4 rectangular 
lead blocks, each with one end constrained to main- 
tain contact with a side of the adjacent one while 
moving in a plane at right angles to the axis of the 
beam. The blocks can be separated, or brought to- 
gether, by lever systems so that square or rectangular 
fields, with dimensions between 4 emx4 em and 20 
em x 20 em at 100-em SSD, can be obtained. The 
shutter system can be retracved along the beam axis 
for treatment at any distance between 100 and 70 em. 
With a 70-cm treatment distance, the end of the 
shutter system is about 13 em from the patient. This 
separation is necessary to reduce the intensity of the 
electrons scattered from the collimating blocks. 

Field localization is obtained by means of a light 
beam originating at the same distance from the pa- 
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tient as the radiation, and defined by the diaphragm 
system just as the y-ray beam is. 

Measurements were carried out by the group in 
Ottawa and by the group in Saskatoon. Depth dose 
measurements were made and isodose distributions 
determined for a variety of field sizes and source-to- 
skin distances. The results obtained by the two groups 
are in excellent agreement. A description of the 
methods and the details of the results will be published 
elsewhere (1). A summary of the results is given in 
Table 1 in which cobalt radiation is compared with 
that obtainable from a 2-mev Van de Graaff generator 
(3). In the first two columns, results are for a 5 em x 
5 em field at an SSD of 100 em, and in the last two 
columns results are given for a 10 em x10 em field. 
In both cases the percentage depth dose obtainable 
with the cobalt is considerably greater than that re- 
ported for the 2-mev x-ray machine. In fact, the dis- 
tributions of radiation are more nearly comparable 
with 3-mev x-rays (4). 

The units should require less service and be more 
flexible in use than x-ray machines. The cobalt offers 
an alternative to x-ray machines in the 2—4-mev range. 
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Absorption of DDT in Houseflies 
over an Extended Period* 


Robert A. Hoffman, A. R. Roth, 
Arthur W. Lindquist, and Joseph S. Butts 
Bureau of Entomology and Plant ARA, 


U. S. Department of Agriculture, and 
Oregon State College, Corvallis 


Studies on absorption of DDT by houseflies (Musca 
domestica L.) are usually based on an analysis of the 
extract of the flies 24 or 48 hr after treatment of the 
insect. Sternburg and Kearns (1), Perry and Hoskins 
(2), and Lindquist et al. (3) have reported on results 
obtained on this basis. Recent work in this laboratory 
has shown that the timing of the analyses in experi- 
ments of this type is very important. Considerable dif- 
ferences in the external and internal distribution of 
DDT may result if attention is not paid to this point. 

In studies on absorption the writers radioassayed 
Orlando resistant flies that had been treated individu- 
ally with acetone solutions of radioactive DDT about 
one year previously. Each fly had received 15 ug of 
DDT on the thorax, and the flies had been stored in 
pillboxes in the laboratory. They were prepared for 
radioassay by relaxing them in a high-humidity cham- 

1 Published as Technical Paper No. 690 with the approval 
of the director of the Oregon Agricultural Experiment Sta- 


tion and the chief of the Bureau of Entomology and Plant 
Quarantine, U. S. Department of Agriculture. 
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TABLE 1 


DISTRIBUTION OF DDT or DDT METABOLITES IN FLIES 
385 DAys AFTER DEATH. ONE wG RADIOACTIVE 
DDT was EQUIVALENT TO 165 CPM 

DDT | or met tabolite 
absorbed per fly 
Dissected parts 


Percentage 
us of total 
Internal organs, musele, 
body fluids, gut, ete. 3.50 53 
Cuticle-hypoderm : 
Top of thorax 0.56 9 
Abdominal -68 10 
Remainder of thorax, 
legs, and wings 1.15 18 
Entire head 0.64 10 
Total 6.53 100 


ber and rinsing them in 5 ml of acetone for 30 see to 
remove the DDT on the exterior of the body. The flies 
or dissected parts were then macerated in the presence 
of acetone. When the material was dry, the radioac- 
tivity was determined in a windowless gas-flow counter 
attached to a sealer. Measured amounts of the insecti- 
cide solution applied to counting plates with a micro- 
syringe showed that 1 ug of DDT produced 165-180 
epm with this equipment. These figures were used in 
computing the micrograms of DDT or metabolites 
found in the extracts of the fly tissues. 

Radioactivity measurements indicated that an aver- 
age of 5.8 ug DDT /fly had penetrated the integument 
of the flies surviving the DDT application, and that 
3.3 ug remained on the exterior. Similarly, flies sue- 
cumbing to the applied DDT showed a penetration of 
7.5 wg each and a surface retention of 3.3 ng. This is 
in marked contrast to the 2.0 or 2.6 ug absorbed when 
the radioassay was performed 24-48 hr after the flies 
were treated (3). 

In order to determine the morphological distribution 
of the DDT or metabolites, 10 of the flies were dis- 
sected. Table 1 shows that 3.50 ug of DDT or metabo- 
lites were in the internal organs. Previously, Lindquist, 
Roth, Hoffman, and Butts (4) made dissections of flies 
24-48 hr after treatment and found an average of 
0.271 ug, or 26-34% of the amount absorbed, in the 
internal organs; the remainder was in the cuticle- 


TABLE 2 


ABSORPTION OF DDT on DDT METABOLITES IN FLIES AT 
* INTERVALS AFTER TREATMENT (5.9 1G RADIOACTIVE 
DDT APPLIED PEFR FLY). ONE 1G WAS 
EQUIVALENT TO 180 cPM 


Days Surviving flies Dead flies 
after —— 
treat- External Extractof External Extract of 
ment wash (ug) fly (ug) wash (ug) fly (ug) 
1 3.8 0.39 4.5 0.41 
5 2.9 71 3.9 74 
7 2.2 .88 
9 1.5 1.26 2.9 1.09 
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TABLE 3 


AmouNTS OF DDT or DDT METABOLITES PRESENT IN VARIOUS PARTS OF FLIES SURVIVING AN 
11.25 nG Dosace or Rapioactive DDT (6 To 10 Fires EXAMINED on EACH 


After 2 days 


DATE), ONE pG WAS EQUIVALENT To 180 cPM 


After 10 days 


After 6 days 


Dissected parts 


Percentage Percentage Percentage 
ug of total us of total us of total 

Body fluids “= a 0.23 9.7 0.30 9.6 

Reproductive system 0.24 20.2 33 13.8 50 17.4 

Intestinal tract 03 2.8 12 5.0 10 3.3 

Thoracic ganglion .05 4.3 12 5.2 07 24 

Thoracic muscle 04 3.8 14 6.1 16 5.2 
Abdominal and thoracic 

cuticle-hypoderm A4 37.0 70 29.6 1.03 34.3 

Wings, legs, head 38 31.9 72 30.6 84 27.8 

Total 1.19 100.0 2. 0 


S 
|S 


hypoderm. Sternburg and Kearns (1) found by chem- 
ical analysis that very little, if any, DDT or DDE 
(1,1,dichloro-2,2-bis(p-chlorophenyl) ethylene) was 
present in the interior parts of resistant houseflies 
treated with DDT. The penetration and distribution 
of DDT in flies over a long period of time appear to 
be physical phenomena. Richards and Cutkomps (5) 
showed that cuticle and purified chitin absorbed part 
or all of the DDT when placed in moderately dilute 
suspensions of DDT in distilled water. 

In order to obtain information on the rate of ab- 
sorption over a period of several days, Orlando re- 
sistant flies were treated on the thorax with 5.9 ug 
radioactive DDT/fly and held at room temperature 
(60°-75° F). In 24 hr the mortality was 25%. From 
6 to 10 survivors were killed at intervals, and a radio- 
assay was made of the amount of DDT absorbed. Table 
2 shows that the amount absorbed increased from 0.39 
ug after 1 day to 1.26 ug after 9 days. The flies that 
died within 24 hr showed a similar trend. 

The increase in amount of DDT absorbed suggested 
further tests to determine whether the absorbed radio- 
active DDT was concentrated in certain organs. Flies 
were treated with 11.25 ug DDT each, and the mor- 
tality was 54% in 24 hr. As shown in Table 3, the total 
internal radioactivity of these flies increased with time, 
up to 10 days, but the morphological distribution did 
not change. From 31 to 40% of the total DDT applied 
was found in the internal systems, and the remainder 
was in the cuticle. The amount absorbed per fly was 
considerably greater than that resulting from treat- 
ments with 5.9 ug (Table 2). This is in agreement with 
the results of Sternburg et al. (1), who had shown 
that absorption of DDT was greater with larger appli- 
eations. 

These experiments demonstrate the importance of 
timing the analysis of flies in DDT-absorption studies. 
A 5-day delay in the analysis of flies succumbing 
within 24 hr after treatment increased the amount 
of DDT absorbed as much as 45%, and 9-day delay 
62%. About the same increase was obtained for flies 
that survived the DDT treatment for 5 days, indi- 
eating that absorption of DDT proceeds at about the 
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same rate in dead as in living flies. Treated flies radio- 
assayed after a lapse of more than a year showed a 
large increase in the amount of DDT penetrating the 
integument. 
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The Accumulation of Serum Cholate and 
its Relationship to Hypercholesteremia* 


Meyer Friedman, Sanford O. Byers, 
and Ray H. Rosenman? 


Mount Zion Hospital, Harold Brunn Institute for 
Cardiovascular Research, San Francisco, California 


Hypercholesteremia can be produced in the rat by 
such different procedures as (1) ligation of the bile 
duct (1,2); (2) production of experimental nephrosis 
(3); and (3) injection of Triton W 1339 (6). Re- 
cently we have obtained evidence (4-6) which indi- 
cates that each of these procedures also induces a rise 
in the cholate content of the animal’s blood. It is the 
accumulation, moreover, of this latter steroid that ap- 
pears responsible for the ensuing hypercholesteremia 
observed in the above conditions. In other words, the 
rise in cholesterol content of plasma seems to be a 
phenomenon secondary to the “hypercholatemia” ef- 
fected by these particular procedures. The mechan- 
ism, however, by which excess accumulation of cholate 
in blood induces hypercholesteremia is still to be 
determined. 

In view of the above findings concerning the pri- 
macy of cholate accumulation in the pathogenesis of 

1 Aided by grants from the American Heart Association 


and the United States Public Health Service. 
2With the technical assistance of Barbara Gunning. 
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TABLE 1 


THE SERUM CHOLATE IN NORMOCHOLESTEREMIC AND HYPERCHOLESTEREMIC SUBJECTS 


Total serum cholesterol 


Total serum cholate 


Type of No. Avage (Mg/100 ml) (Mg/100 ml) “—— 
subject 
Mean S.E.mean Range Mean _ S. E. mean Range 
Normal 25 29 228 + 8.7 (110-280) 5.3 + .26 (1.7-7.2) 43 
Patients with 
nephrosis 12 6 660 +56.0 (390-1000) 19.9 + 3.0 (9.8-44.0) 33 
Patients with 
xanthoma 6 47 456 — (330-600) 15.4 - (9.0-32.0) 30 
Patients with 
diabetes 5 54 445 — (410-490) 15.0 oa (12.0-17.0) 30 
Patients with myo- 
cardial infarct 8 50 388 +14.7 (320-465) 12.8 +14 (10.5-16.0) 30 
Patients with 
hypothyroidism 2 46 352 _ (310-395) 12.0 — (12.0-12.0) 29 


various experimental forms of hypercholesteremia, it 
appeared important to investigate whether hyper- 
cholatemia is present in clinical states of hypercho- 
lesteremia. The results of such a study are reported 
in this communication. 

Blood samples* obtained from normal subjects and 
patients suffering from disorders frequently associated 
with hypercholesteremia were analyzed for their serum 
cholesterol content according to methods previously 
described (2). Sera containing less than 300 mg of 
cholesterol/100 ml were considered normocholestere- 
mic, and those containing more, hypercholesteremic. 
A number of the normocholesteremic samples obtained 
from normal subjects and also a group of samples 
selected from known hypercholesteremic patients were 
analyzed for their cholate content by absorption pho- 
tometry according to a combination of the methods of 
Minibeck (7) and Wilken (8). The chemical analysis 
for cholate was not found to be influenced by varia- 
tions in the cholesterol or lipid content of the sample. 

As Table 1 indicates, the average serum cholate of 
25 young normal subjects (having an average serum 
cholesterol of 228 mg/100 ml) was 5.3 mg/100 ml 
(range: 1.7-7.2; S. E. mean: + 0.26). 

Hypercholesteremia, on the other hand (Table 1) 
was invariably associated with an elevation of serum 
cholate (hypercholatemia). Moreover, the amount of 
cholate accumulation appeared to be more closely 
correlated with the degree of hypercholesteremia than 
with any particular disease entity. Thus, the 12 pa- 
tients with nephrosis whose average serum cholesterol 
was 660 mg/100 ml had an average cholate of 19.9 
mg/100 ml (range: 9.8-44.0; S. E. mean: +3.0). The 
8 patients with myocardial infarction, on the other 
hand, had a much lower serum cholesterol (388 
mg/100 ml) and a corresponding lower cholate (12.8 
mg/100 ml). In both groups, however, the cholesterol / 
cholate ratio remained about the same. The same rela- 
tionships between cholesterol and cholate also were 


®The authors wish to express their thanks to John Gof- 
man for his kindness in supplying a number of the blood 
samples analyzed in this study. 
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observed in the patients with xanthoma, diabetes, and 
hypothyroidism (Fig. 1). 

The present study indicates that an elevated blood 
cholate level oceurs in practically all cases of hyper- 
cholesteremia, irrespective of the latter’s seeming etiol- 
ogy. The degree of hypercholesteremia moreover ap- 
pears to bear a close relationship to the extent of 
hypercholatemia. 
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Fic. 1. The relationship of serum cholate to serum choles- 
terol in the normocholesteremic and hypercholesteremic 
subject. 


These findings appear important because experi- 
mental accumulation of cholate itself in plasma has 
been found by us (5) to produce hypercholesteremia. 
Moreover, such diverse states as biliary obstruction 
and experimental nephrosis lead to hypercholatemia, 
which in turn evokes hypercholesteremia. 

These findings suggest that clinical hypercholes- 
teremia may be a phenomenon secondary to an initial 
derangement of cholate metabolism. Such a relation- 
ship cannot be considered too surprising when it is 
recalled that considerable data have been amassed 
(9-11) that suggest some sort of metabolic relation- 
ship between bile salts and cholesterol. 

The present findings also indicate that the role of 
the liver (either as a primary or a secondary agent) 
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must be kept in mind in any evaluation of the factors 
involved in the pathogenesis of human hypercho- 
lesteremia. 
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Growth of the Scutellum of 
Maize in Culture 


Carl D. LaRue 


Department of Botany, 
University of Michigan, Ann Arbor 


The discovery (1) that maize embryos of small size 
upon excision gave rise to small plants, and that those 
of larger size at time of excision gave larger ultimate 
sizes of embryos, and Merry’s (2) evidence of the same 
situation in barley embryos suggest that if embryos 
could be held in an embryonic condition until they had 
grown beyond the normal size of embryos in mature 
seeds, and then planted, they should give rise to seed- 
lings and mature plants of abnormally large size. 
Kent and Brink (3) had considerable success in pre- 
venting germination of barley embryos and in con- 
tinuing their embryonie growth by the use of tomato 
juice in culture. 

In trials with maize, tomato juice had little or no 
effect on embryos, although it did serve to expedite 
the growth of corn endosperm in culture (4). Any 
check in germination of the embryos was so slight as 
to be of no importance in producing embryos of ab- 
normal size. 

Since the root and the shoot could not be kept 
from growing out, thus producing germination and 
setting up seedling growth, rather than the desired 
embryonic growth, it seemed that the seutellum at least 
might be led to continue embryonic growth by the 
removal of the root-stem axis. Following this idea, 
numbers of embryos of the variety Evergreen, which 
were nearing mature size, were excised and the root- 
stem axis was removed from each. At the same time 
embryos of Golden Bantam variety were treated in the 
same way, but these were in an earlier stage of growth 
than the Evergreen. One set of each variety was grown 
on White’s medium and one on White’s medium plus 
tomato juice, as used by Kent and Brink. 

A set of Evergreen embryos was weighed and meas- 


March 21, 1952 


TABLE 1 
WEIGHTS OF CULTURED, CONTROL, AND RIPE 


ScUTELLI or MAIZE 


5 Av wt (mg) 
Variety Treatment ————— 
Wet Dry 
Evergreen Cultured 977.3 224.2 
ss Control 171.0 126.8 
Ripe 393.9 154.3 
Golden Bantam Cultured 90.0 27.3 
Control 18.9 13.3 
Ripe 252.6 150.0 
TABLE 2 


LENGTHS AND WIDTHS or CULTURED, ConTROL, AND 
SCUTELLI or MAIzE 


Variety Treatment Avlength Av width 
(mm) (mm) 

Evergreen Cultured 12 9.0 
sid Control 5 4.5 
os Ripe 6.5 6.0 
Golden Bantam Cultured 5.5 3.0 
$6 Control 3.0 2.0 
es es Ripe 6.0 5.0 


ured to serve as controls, then dried and weighed to 
give the dry weight. Golden Bantam embryos were 
treated in the same way. It is obvious from Table 1 
that the Golden Bantam embryos were a great deal 
younger than those of the Evergreen. The cultures 
were continued until growth ceased. Wet and dry 
weights and measurements of length and width of the 
seutelli were obtained. 

For comparison with the cultures and controls, ripe 
grains of the two varieties were soaked and germi- 
nated. When the embryos were fully expanded the 
root-stem axes were removed from them, and wet and 
dry weights and length and width measurements were 
taken. 

In the cultures a number of seutelli formed out- 
growths that were partial roots or partial stems. 
These growths were apparently due to incomplete 
excision of the root-stem axis rather than to regenera- 
tion. All such seutelli were removed from the experi- 
ment. No true regeneration of scutelli was seen, but 
some scutelli did develop papillate or even calluslike 
outgrowths on their surfaces. More outgrowths were 
seen on the medium with tomato juice than on the 
plain White’s medium, but the differences were not 
great and both sets were thrown together in the tables. 

The scutelli of Golden Bantam corn grew fairly well 
and showed nearly a fivefold increase in net weight 
and more than a doubling of the dry weight. They 
never, however, approached the size or weight of the 
seutelli from ripe seeds—a result, probably, of 
excision at a stage definitely too young. 

The Evergreen scutelli made a much better showing 
and at the end were nearly twice as large and as heavy 
as those from normally ripened seeds. 

Tables 1 and 2 show that one can take scutelli from 


315 


| 
i 
4 
ie 
AS 
a. 
mn 
a, 
al 
is 
ed 
n- 
of 
t) 
15 


embryos near mature size and, by removing the meri- 
stems, thus making them incapable of germination, 
carry the scutelli on in growth of an embryonic type 
until maximum size. Since these cultured entities lack 
any organized meristems, they do not give positive evi- 
dence that if whole embryos could be held back in 
development and induced to continue embryonic 
growth they would eventually be able to produce 
mature plants of abnormally large size, but they do 
at least suggest this possibility. 
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Perchloric Acid Extraction of Ribose 
Nucleic Acid from Cytological 
Preparations 


Henry S. Di Stefano 


Department of Anatomy, State University of New York 
College of Medicine at Syracuse 


Ogur and Rosen (1,2) have reported a method for 
differential extraction of ribose and desoxyribose 
nucleic acids from tissues. They find that treatment of 
tissues with 10% perchloric acid at 4° C for about 
18 hr will selectively extract ribose nucleic acid. 
Desoxyribose nucleic acid may then be removed by 
treating with 5% perchloric acid at 70° C for 20 min. 
Cytochemical adaptations of this technique have also 
been reported by Erickson, Sax, and Ogur (3) in 
plant material and by Seschachar and Flick (4) in 
protozoan material. These authors found that cold 
perchloric acid treatment does in effect remove the 
basophilia due to ribose nucleic acid from the cyto- 
plasm and from nucleoli. Koenig (5), however, found 
that a somewhat higher temperature is necessary to 
remove basophilia from cytoplasm and nucleoli of 
formalin-fixed mammalian tissues, which was also 
found to be true by the author (unpublished) for 
Carnoy-fixed mammalian material. Sulkin and Kuntz 
(6), working with Zenker-fixed mammalian tissues, 
reported that cold perchloric acid treatment has no 
effect on deparaffinized sections. They did find that 
when the cold perchloric acid is allowed to act on the 
fixed tissue before it is embedded, or if it is allowed 
to act on frozen sections of the fixed material, this 
method can be used as a substitute for ribonuclease 
digestion in the removal of ribose nucleic acid from 
cytological preparations. In this laboratory perchloric 
acid extraction of ribose nucleic acid from cytological 
preparations and its effect on desoxyribose nucleic 
acid during this time were studied photometrically. 
Results of ultraviolet absorption studies and of ab- 
sorption studies of Feulgen-stained sections are herein 
presented. 
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For these studies, rat pancreas was fixed in Car- 
noy’s acetic aleohol (1:3), sectioned at 3 u, and all 
slides were prepared from the same ribbon. 

The method of photometric analysis employed 
throughout the experiment has been described in de- 
tail by several authors (7-11). The apparatus used is 
essentially the same as the one described by Pollister 
and Moses (12). 
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Fic, 1. Curves showing the relationship between ultraviolet 
extinction and duration of perchloric acid treatment: @—®, 
eurve for nuclei; ©—)D, curve for cytoplasmic cores. Each 
point represents a mear extinction value of 15-25 measure- 
ments, 


The natural ultraviolet absorption of nuclei having 
a diameter of about 6 », and of cores of cytoplasm 
4 uw in diameter, was measured in sections treated for 
varying periods of time with 10% perchloric acid at 
25° C. In order to study the effect of the perchloric 
acid treatment on the desoxyribose nucleic acid, after 
the perchloric acid treatment, the sections were stained 
by means of the Feulgen reaction. Sections were hy- 
drolyzed for 12 min at 60° C in 1 N hydrochloric acid 
(8,9), stained for 1 hr in Schiff reagent, prepared 
according to the directions published by Stowell (13), 
and measurements were then made of the intensity of 
the Feulgen dye bound by the nuclei. In addition, 
photometric measurements were also made of Feulgen 
control slides which were placed in Schiff reagent 
together with the test slides. Except for hydrochloric 
acid hydrolysis, these were treated in the same manner 
as were the test slides. 

A Photovolt photometer (Model 512) with an elee- 
tron multiplier tube was used for measuring the ultra- 
violet absorption of nuclei and cytoplasmic cores. The 
light source for these measurements was the 2537 A 
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line, isolated from a Hanovia mercury lamp (Se 2537 
U-shaped lamp with polished quartz end window) by 
means of a Cooke double prism quartz monochro- 
mator. For measurements of absorption resulting from 
the combined Feulgen dye, the Photovolt photometer 
with the standard B search unit was employed. For 
these measurements a Farrand interference filter with 
a maximum transmission peak at 560 mp was used 
to isolate the desired light from a Western Union 
J100 lamp. 

Since the nuclei are about 6 « in diameter, sections 
3 « thick were used in making absorption measure- 
ments, so that in the ultraviolet there would be no 
cytoplasmic material above and below the nucleus to 
obscure the absorption picture. 

Results of photometric measurements of ultraviolet 
absorption after various periods of perchlorie acid 
treatment are represented in Fig. 1. Each point has 
been corrected for nonspecific absorption (7), which 
was measured by means of a blank. The latter was 
prepared by treating the section with a 5% solution 
of trichloracetie acid for 15 min at 90° C, which, ae- 
cording to Schneider (14), removes all nucleic acids. 
For nuclei this was found to be an extinction value of 
0.149 + 0.004, and 0.221 + 0.005 was the value measured 
for cytoplasmic cores. Fig. 1 shows that very early 
in the treatment there is a sharp decline in both 
nuclear and cytoplasmic ultraviolet absorption, which 
is due to the extraction of nucleic acid or of nucieie 
acid fragments. In the eytoplasm this decline ap- 
proaches zero after about 6 min of treatment. In the 
nucleus the drop in extinction appears to level off 
somewhat sooner; it remains at this level for a short 
period of time and resumes its decline after 9 min. 

In Fig. 2 are represented the results obtained when 
the Feulgen reaction was employed to study the effect 
of perchloric acid treatment on desoxyribose nucleic 
acid. There is no change in the intensity of the reac- 
tion during the early part of the treatment, at a time 
when the ultraviolet extinction of both the nucleus and 
the cytoplasm was shown to be greatly reduced. Be- 
yond 9 min, however, the amount of Feulgen dye 
bound by the nuclei begins to diminish. No differences 
were found between the extinction value of nuclei of 
control sections which received no perchloric acid 
treatment, and nuclei of sections which were treated 
for 9 min. Since this color was found to transmit 
more than 97% of the light, no correction was deemed 
necessary for extinction values of Feulgen dye of test 
sections. Following treatment for more than 9 min, 
however, there is a gradual increase in the intensity 
of color produced in control sections. 

Since it is generally accepted that desoxyribose 
nucleic acid is not found as a normal cytoplasmic 
component, one might assume that the observed de- 
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Fic, 2. Absorption measurements showing the relationship 
between duration of perchloric acid treatment and the amount 
of Feulgen dye bound by nuclei: ©—), Feulgen sections: 

—@, control sections. Each point is a mean extinction value 
of 15-25 nuclei. 
crease of cytoplasmic ultraviolet extinction is the re- 
sult of extraction of ribose nucleic acid by the per- 
chlorie acid. The decrease in ultraviolet extinetion of 
nuclei during this period of time, coupled with the 
fact that there is no change in the amount of Feulgen 
dye bound by these nuclei, appears to constitute evi- 
dence that, in the nucleus as well as in the cytoplasm, 
perchloric acid is extracting ribose nucleie acid with- 
out removing desoxyribose nucleic acid to any appre- 
ciable extent. Beyond the 9-min period of perchloric 
acid treatment, however, the ultraviolet absorption, 
after having leveled off, resumes its decline at a some- 
what slower rate than that of the initial fall. This 
corresponds to the time when the curve of the Feulgen 
controls begins to show more and more color with in- 
creased time of treatment, which would suggest that 
these events may be explained on the basis of a hy- 
drolysis of the desoxyribose nucleic acid similar to 
that of mild hydrochlorie acid hydrolysis, which is 
used in the standard Feulgen procedure. 


References 
1. OourR, M., and Rosen, G. Federation Proc., 8, 234 (1949). 
2. - —~,. Arch Biochem., 25, 262 (1950). 


3. Erickson, R. O., Sax, K. B., and Our, M. Science, 110, 
472 (1949). 

4. Sescuacnar, B. R., and Fiick, F. W. Jbid., 659. 

5. Koenic, H. J. Natl. Cancer Inst., 10, 1346 (1950). 

6. SuLKIN, N. M., and Kuntz, A. Proc. Soc. Exptl. Biol. 
Med., 73, 413 (1950). 

7. Pottister, A. W., and Ris, H. Cold Spring Harbor Sym- 
posia Quant. Biol., 12, 147 (1947). 

8. Dr StTerano, H. S. Chromosoma, 3, 282 (1948). 

9. Ris, H., and Mirsky, A. E. J. Gen. Physiol., 33, 125 
(1949). 

10. LevcHTenpercer, C. Chromosoma, 3, 449 (1950). 

11. Swirt, H. H. Physiol. Zool., 23, 169 (1950). 

12. Pouiister, A. W., and Moses, M. J. J. Gen. Physiol., 32, 
567 (1949). 

18. STOWELL, R. EB. Stain Technol., 20, 45 (1945). 

14. ScHNEIDER, W. J. Biol. Chem., 181, 293 (1945). 


Manuscript received October 23, 1951. 


March 21, 1952 


317 


| 
| 
9 
t 
r 
‘ 
e 
5 
‘ | ‘ 


Comments and Communications 


Soviet Science 


READERS concerned with the present state of science 
in the USSR will be interested in the review of my 
Genetics and the Races of Man, which appeared in 
the Soviet journal Nauka I Zhizn (7), (1951). In 
particular it will be instructive to compare this notice 
with that by Th. Dobzhansky, which appeared in 
Scrence, 113, 264 (1951). My thanks are due to 
Alfred G. Meyer, of the Russian Research Center, 
Harvard University, for checking the accuracy of my 
translation. 

From “Science 4 la Américaine,” by B. E. Bykhov- 
skii, Doctor of Philosophical Sciences: 


The reactionary geneticists show themselves as frank 
tools of American racism. Boston University Professor 
William Boyd recently released a book with the signifi- 
eant title ‘‘Geneties and the Races of Man.’’ This 
‘‘work’’ of an American geneticist was forthwith ad- 
vertised as ‘‘a revolution in anthropological thinking 
founded on Morganism.’’ This ‘‘revolution’’ consists in 
the fact that Boyd put ‘‘a new theoretical foundation’’ 
under race hatred. Not being able to deny the obvious 
bankruptcy and pseudoscientific character of the racist 
theories preached by the Hitlerite fascism, Boyd sets 
himself the goal of renovating and bolstering up racism 
with the aid of genetical metaphysics. ‘‘If racial cate- 
gories are to have a sound theoretical foundation,’’ de- 
elares Boyd, ‘‘they should be based on the genetical con- 
stitution of man.’’ In order to realize this aim, Boyd 
proposes a ‘‘method’’ of defining and classifying human 
races on the basis of ‘‘ genetical analysis’’ of the blood. 
‘*Blood groups,’’ preaches this myrmidon of racism, 
‘*give the most reliable information for racial anthro- 
pology, since they are not influenced by the environ- 
ment.’’ Thus Morgan genetics inspires American racist 
‘*methods’’ for determining racial affinities and the per- 
eent of ‘‘Anglo-Saxon’’ blood. The genetical rearma- 
ment of racism by the Boston professor will doubtless 
be enthusiastically greeted by the Klu-Klux-Klanners 
and the bloody butchers of the heroic Korean people. 
The ‘‘ genetical method’’ proposed by Boyd to determine 
six races, agreeing with the results of skin color—that 
is the priceless gift of the American Morganists to 
American fascism. 

C. Boyp 
School of Medicine 


Boston University 


BELIEVE it or not, the “Lament of a Moneyed Man” 
(Sorence, 113, 333 [1951]) has found its way into 
the Soviet press, where it has been reproduced, in 
part, under the title “Science in the American Style,” 
with a subtitle “Mister Babbitt Seeks Entry into the 
Pantheon of Science” (Liter. Gaz., (141), 4 [1951]). 

Bykhovskii, who expatiates for the Soviet reader 
on this playful letter to Screnor, reports it as coming 
from an “enraged New York businessman” and says: 
“There are few scientific treatises which reveal the 
very essence of bourgeois Weltanschauung with such 
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conclusiveness; there are few pamphlets which de- 
seribe the ‘American way of thinking’ with such 
clarity as does this short letter from one of the rep- 
resentatives of the ruling class of the United States 
of America.” 

A moneyed man’s whimsical suggestion that, because 
in one week he earns more money than Gibbs did in 
a year he should therefore have 52 busts in the Hall 
of Fame to match Gibbs’ one, arouses supreme dis- 
gust: “That’s how the present bosses of America 
assess the value of science. A statue of Mister Babbitt 
amid the ruins of American culture!” 

Innocent whimsey has thus been put to the service 
of a propaganda without principle and made to con- 
tribute to the systematic defamation in the Soviet 
press of all things American. 

Ivan D. Lonpon 
Russian Research Center 
Harvard University 


Lytic Effect of Tygon Plastic Tubing 


NorMatty, chicken red blood cells can be kept 
without hemolysis for a week or longer. During the 
course of immunogenetical studies of the red blood 
cellular antigens in the chicken, hemolysis of the cells 
of some of the blood samples occurred within 1-2 
days after collection. The cause of this premature 
lysis was found to be associated with the Tygon 
Plastic Tubing (Formulation $22-1) used as part of 
the apparatus for the storage of the salt solution. 

Several experiments were carried out in which the 
salt solution (2% sodium citrate, 0.42% sodium 
chloride) was held in Tygon tubing for periods of 
8-26 days. All blood subsequently collected in glass 
tubes, each containing 1-3 ml of solution, turned dark 
within a few minutes, and hemolysis began in ap- 
proximately half of the samples within 18 hr. Re- 
tention of the salt solution in Tygon tubing for a 
period of 24 hr was sufficient to cause some lysis. 
However, simply running the solution through the 
tubing did not produce this effect. It was also found 
that the concentration of the salt solution, up to 2.2% 
of sodium citrate and 0.5% of sodium chloride, was 
not responsible for the hemolysis. 

When the “contaminated” solution was allowed to 
remain in contact with red blood cells for 30 min at 
room temperature and then separated from them by 
centrifugation, it lost its lytic properties: fresh blood 
cells added to such a solution were not lysed. 

“Contamination” of the solution occurred when 1” 
strips of tubing were immersed in small amounts of 
the solution for 10 days prior to collection of the 
blood. However, if the pieces of Tygon tubing were 
thoroughly scrubbed with soap and water, no notice- 
able effect on the solution was obtained. Boiling long 
lengths of tubing (10 min) or washing the inside of 
the tubing with soap and water without scrubbing 
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failed to prevent subsequent “contamination” of the 
salt solution. 

The cells of a bird collected at different times did 
not react uniformly to the same solution. Limited 
experiments also indicate that there may be individual 
differences among birds in susceptibility to lysis. The 
nature of the specific contaminant has not been deter- 
mined, 

Frep T. SxHuurz 
Division of Poultry Husbandry 
University of California, Berkeley 


The Language of Science 


I cannot help wondering whether the current dis- 
putants about the language problem in science have 
not rather lost their sense of historical perspective. 
This problem has only existed for about 300 years, 
which is a minute slice of history. Prior to that time 
the acquisition of four languages—Latin, Greek, He- 
brew, and Arabic—placed the literature of the then 
known world at the disposal of the scholar. Probably 
90 per cent of all scholars used only Latin. 

If Latin were reintroduced as a universal language 
in science it would solve many of the problems raised 
by your correspondents: (1) There already exists a 
considerable volume of literature in Latin. One of the 
objections to the introduction of a synthetic tongue is 
the innumerable arguments that would immediately 
arise as to style. (2) The language is not spoken by 
any living group today, so that no national feelings 
would be hurt by its adoption. 

The suggestion that Latin is inadequate to express 
the needs of science could only be made by one totally 
unacquainted with philology. Every language is con- 
tinuously adapting itself to the needs of the civiliza- 
tion in which it is used, and Latin is just as flexible 
as any other tongue. I agree with Professor Faegri 
that every contemporary worker would continue to 
have to learn English, French, and German—in my 
field Spanish and Italian are almost as important— 
but I do not see why we should insist on passing on 
to our descendants the curse of Babel which fell on 
our ancestors. Five hundred years from now the sci- 
entific literature of part of the sixteenth and almost 
all of the seventeenth, eighteenth, and nineteenth cen- 
turies would be regarded by scientific historians as a 
specialized field to be avoided by those not linguisti- 
eally inclined. Anything of truly permanent value 
would, of course, by that time have been translated 
into Latin. 

Peter Gray 
Department of Biological Sciences 
The University of Pittsburgh 


THE discussion about language problems in science 
is of more than purely academic importance. My 
mother language is a “small” one, and I had of course 
to learn English, French, and German well enough to 
speak and write them. I certainly would not like to 


Mareb 21, 1952 


have to learn a fifth language, Esperanto (Lincicome, 
D. R. Scrence, 113, 607 [1951]), which, by the way, 
would not give me the great pleasure that English, 
French, and German gave me, of enjoying a firsthand 
knowledge of foreign literature. I therefore agree en- 
tirely with Knut Faegri’s ideas (Science, 114, 399 
[1951]). 

I think, however, that something should be done. I 
know by personal experience how difficult it is to have 
every Italian graduate student master English and 
German well enough to get acquainted with genetic 
literature, and how American graduate students would 
rather not read German papers on the subject. In the 
past, science had an international language: Latin. 
Certainly I am not going to advocate the revival of 
this language. 

What I think should be done is this: (1) let Uneseo 
organize, through national committees and learned 
societies of each country, a poll to find out what 
modern language should be chosen as the “language 
of science;” (2) let the nations belonging to Uneseo 
agree to have the teaching of this language compul- 
sory at higher educational levels; (3) let every learned 
society in the world agree that every original contribu- 
tion, experimental or otherwise, is going to be pre- 
ferred for acceptance in its proceedings if written in 
the “language of science;” (4) let the editors of sei- 
entific journals do the same. 

Such provisions would not be likely to produce im- 
mediate results; but after a decade or so every sci- 
entist would know that his discoveries would be bound 
to be ignored unless written in the accepted language; 
a young scientist would have to learn no foreign lan- 
guage if he is lucky enough to have the official lan- 
guage as his mother tongue, or just one if he lives 
in other countries. Knowledge of other languages 
would still be necessary for the old scientific litera- 
ture, but the importance of this would decrease with 
time, and translations of the important papers into 
the “language” could be prepared. 

This would not necessarily mean the death of every 
national scientific literature. Textbooks and general 
articles would still be written in the local language. 
Probably a smaller total output of scientific papers 
would be the end result, and this would certainly be 
welcomed. The original contributions, however, would 
become easily available to the whole world. 

As to the language to be chosen, I for one am all 
in favor of English: It is already being used by the 
largest number of living scientists; it is well suited 
to the compactness of scientific language; there are 
already scientific journals being published in English 
by non-English speaking countries, such as Sweden. 
Last but not least, I know English already and I ecan- 
not be aceused of linguistic nationalism by making 
such a proposition. 

A. A. Buzzati-Traverso* 
Universita di Pavia, Italy 


* Visiting professor, Department of Zoology, University of 
California, Berkeley. 
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Chemistry of Wood. Erik Higglund. New York: 

Academic Press, 1951. 631 pp. $13.50. 

The author, a staff member of the Swedish Forest 
Products Research Laboratory, is well known for his 
research and writing in the field. This book is an Eng- 
lish translation of a new and revised edition of Holz- 
chemie, which first appeared in 1928 with a second 
German edition appearing in 1939. 

The first two chapters outline the general physical 
properties and structure of wood and include a brief 
account of the growth, function, and morphology of 
the wood elements. The microphysical and chemical 
structure of the cell wall is discussed in a later 
section. 

Chapter III, which constitutes about one third of 
the book, is concerned primarily with the chemical 
structure and reactions of cellulose and lignin and 
includes a short discussion of wood polyoses, poly- 
uronic acids, and minor constituents such as resins, 
terpenes, tannins, phenolic heartwood extractives, 
and organic coloring matter. 

The discussion of lignin is in greater detail than 
any of the other phases of wood chemistry, and in 
studying this section the reader might be left with a 
feeling of confusion. This is, however, not a reflection 
on the author but rather the result of an inherent 
confusion in the literature of this enigmatic material. 
The author has given a well-organized summary of 
present knowledge. 

The remainder of the book is concerned with the 
chemical utilization of wood and includes discussions 
of wood saccharification, chemical pulping, pulp 
bleaching, pyrolysis, and alkaline degradation. Of 
these, pulping is given most attention, and the sulfite 
process, including the utilization of the spent sulfite 
cooking liquor, is discussed in detail. The soda process 
is only briefly mentioned, but the sulfate process is 
described at some length, particularly with respect to 
the role of sulfur in the delignification, and the na- 
ture of thiolignin. 

The book coneludes with a short section devoted to 
the natural decomposition of wood as related to 
fungal attack and the somewhat controversial inter- 
pretations, in the literature, of the biological and 
chemical changes that occur. 

This monograph should not be considered a com- 
plete treatise on the complex subject of wood chem- 
istry. Within the limits of a single volume, however, 
the author has done a commendable job of assembling 
and evaluating the literature. The discussions of sev- 
eral of the many subjects such as the swelling of 
wood and the significance and interpretation of ana- 
lytical data are brief to the point of minimizing their 
importance. However, Higglund has shown his aware- 
ness of this shortcoming through appended sugges- 
tions for further reading. In a few spots the writing 
takes somewhat the form of annotated bibliography, 
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but for the most part the author has endeavored to 
interpret and consolidate the literature in the light 
of his own experience and research, and the book has 
gained in readability thereby. The subject matter is 
well indexed and profusely punctuated with refer- 
ences to the literature, particularly of recent Euro- 
pean publications. 

L. Hossretp 


School of Forestry, University of Minnesota, St. Paul 


Ruwenzori Expedition 1934-5: Muscidae, Vol. Il, 
No. 6. F. I. van Emden. London: British Museum 
(Natural History), 1951. Pp. 325-710, 10 plates. 
£2 5s. 

This is the concluding part of the classification of 
the Muscidae, the two preceding parts having ap- 
peared as contributions in Nos. 3 and 4 of the present 
volume published in 1939 and 1940. Keys to the 
species of all the genera revised for the first time are 
presented, but in the case of several genera, par- 
ticularly Phaonia and Dichaetomyia, the keys are to 
be found in a preliminary report in Series 11, Vols. 
9 and 10 of the Annals and Magazine of Natural His- 
tory, published in 1942 and 1943. 

With the publication of this series of papers Dr. 
van Emden has rendered a great service to students 
of the Muscidae of the Ethiopian region. His keys 
include all the described species he was able to place, 
and there are few omissions. As a result, it is now 
possible to bring together a complete review of the 
African fauna in only five publications instead of the 
scores that were previously required. A very impor- 
tant feature of the work was the examination of a 
goodly proportion of the types of previously de- 
scribed species, so that those that could not be recog- 
nized with certainty can now be properly placed. It 
naturally follows that some of the more recently de- 
scribed species fall into synonymy. 

Of the 172 species and subspecies collected by the 
expedition and recorded in Part C, 94 are described 
as new. Add to these the 69 described in the preceding 
parts and we have a total of 163 new forms from a 
total of 302 species. An additional 48 new forms are 
described from other sources. The 106 text figures of 
distinctive characteristics are excellent and provide 
great assistance in identifying the species. The plates 
(with the exception of Plate X, on which the wings 
of 12 species are shown) show typical collecting 
localities for various species. 

Dr. van Emden is to be highly congratulated for 
producing a volume that will prove of such great 
value to systematic and economic entomologists in 
Africa. 

C. H. Curran 

Department of Insects and Spiders 

American Museum of Natural History 
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Dependably precise 
® 


An increasing number of clinical and pathological labora- 
tories rely on Leitz Microtomes for slicing tissue specimens 
with utmost accuracy and precision. Designed for easy, 
vibrationless operation, these outstanding instruments are 
surprisingly low in cost, ideally suited to a wide range 
of requirements. Compare... see the difference, in work- 
manship, convenience, dependability! 


Leitz Base Sledge Microtome No. 1300 


e Automatic feed, with cast-iron 
base plate 


Heavy sledge carries specimen 
holder and feed mechanism 


e Thickness of section adjustable 
at will between 1 and 20 microns 


¢ Object clamp inclines any direc- 
tion, rotating about its own axis 


¢ Freezing apparatus available 


Leitz Freezing Microtome No. 1213 


¢ Strong screw clamp for attach- 
ment to worktable 


eCircular movement of knife 
around axis located 
two pointed bearings 


*Special track guides knife for 
utmost precision cutting 


e Thickness of sections adjustable 
from 5 to 50 microns 


e Knife cooling attachment, after 
Schultz-Brauns, available 


e Automatic setting of the object 


For details, Write Dept. SC 
E. LEITZ, Inc., 304 Hudson St., New York 13, N. Y. 


LEITZ MICROSCOPES SCIENTIFIC INSTRUMENTS BINOCULARS 
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Paper Partition 
CHROMA- 
TOGRAPHY 
Equipment 


Cabinets 
Cylinders & Racks 


Write for 
Descriptive 


CHROMATOCAB 


Model B300—Insulated 


BERKELEY CHROMATOGRAPHY DIV. 


University Apparatus Company 
Dept. H © 2229 McGee Avenue ® Berkeley 3, Calif. 


ANOTHER RECENT ACTA PUBLICATION 


FIRST ANNUAL REPORT ON STRESS 
SUPPLEMENT TO THE MONOGRAPH 
“STRESS” 


by HANS SELYE 
M.D., PH.D. (PRAGUE); D.Sc. (McGILL) F.R.S(C.). 


HIGHLIGHTS OF THE BOOK. 


% It deals with current developments in the field of 
ACTH, Cortisone, STH and the adaptation syndrome 
in general. 


% It presents a new unified theory of medicine. 
It acts as a guide to the entire literature on Stress. 


% It combines an extensive classified index of pertinent 
facts on the Stress problem and a concise text-book- 
like evaluation of the principal findings. 

% It marks the start of an annual series of such reports 
which will embody the latest developments with 
ACTH, Cortisone and STH. 


644 pages, numerous illustrations and references 
$10.00 plus .34c. postage. 
Also available by the same author: 


$14.00 plus .48 cents postage 
“TEXTBOOK OF 
ENDOCRINOLOGY ............ $13.50 plus .44 cents postage 


“OVARIAN TUMORS” (2 vols.) .. $22.75 plus .86 cents postage 


ACTA INC. (Medical Publishers) 


5465 Decarie Bivd.. Montreal 


NOTES FROM TEACHERS 


on PRINCIPLES OF GEOLOGY 


geology that I have seen.” 


“Finest example of a textbook on physical 


by James Gilluly 
Aaron C. Waters 
A. O. Woodford 


W. S. LEVINGS 
Colorado School 
of Mines 


640 pp., 306 illus., $5.75 
Illustrated by Robert R. Compton 


“At long last elementary physical geology 
has been presented as a basic science and 
the principles treated in the same manner. 
No longer do we have to look at physical 
geology as simply descriptive.” 


LEROY SCHARON 
Washington University 


W.H. FREEMAN AND COMPANY 
549 Market Street, San Francisco 5, California 
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| McGraw-Hill Books 


PSYCHOLOGY 


By Ross Stacner, University of Illinois and THropore Karwosk1, Dartmouth College. Ready 

in Spring 
An outstanding new text for first-year college students, covers the facts of psychology in its important 
areas (motivation, sensing, perceiving, learning, thinking, intelligence and personality) and presents 
these facts in such a way that the student can readily grasp both their interrelationships and signifi- 
cance within the total scope of the book itself. In order to effect the exceptional unity of treatment 
which this book affords, the authors have presented their material in terms of homeostasis and the 
psychology of perception. 


FUNCTIONAL ANATOMY OF THE MAMMAL. New 2nd Edition 


By James W. Leacu, Ohio State University. McGraw-Hill Publications in the Zoological Sci- 
ences. In press 


A revision of this successful manual, the second edition contains many improvements made in the 
interest of clarity. Generally the arrangement of the text has not been changed ; emphasis still rests on 
the organization and structural arrangements with reference to the body as a living unit. The treat- 
ment progresses from broad general features to specific details. 


QUANTITATIVE ANALYSIS 


By Cuarites W. Foutk, Harvey V. Moyer, and Wittiam M. MacNevin, The Ohio State 
University. Ready in April 
General theory and analytical procedures are separated in this text in order to present fundamental 
principles without confusing them with the details of specific determinations. It is designed to de- 
velop in the student an understanding of the science of chemical measurement rather than simply the 
ability to analyze a few materials. 


ENGINEERS AND IVORY TOWERS 


By Harpy Cross, Yale University; and Roperr C. Gooppasture, Editor, Sanderson and Por- 
ter, New York City. Civil Engineering Series. In press 


A collection of writings by one of the foremost leaders in the field of engineering, this fascinating new 
volume presents une man’s reflections and opinions concerning the relationship of engineers and 
engineering to science and the humanities. The many topics discussed by the author include educa- 


tion, graduate study, the application of standardization, and the responsibilities and obligations of 
engineers. 


Send for copies on approval 


McGRAW-HILL BOOK COMPANY, INC. 


330 WEST 42no STREET, NEW YORK 18, N. Y. 
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PROFESSIONAL LIBRARY 


This Is A New Book......... 
A KEY TO THE SKULLS OF NORTH 
AMERICAN MAMMALS 

by Bryan P. Glass, Oklahoma A & M College 


Deals with the recognition of mammalian skulls 
and includes all genera except those of the three 
marine orders (Sirenia, Pinnipedia and Ceta- 
cea). 


Illustrations of all North American land mam- 
malian skulls are included. 


Helps the student study the food habits of pred- 
atory birds and animals by identifying skull 
fragments in stomach contents, owl pellets, etc. 


PRICE $2.00 


BURGESS PUBLISHING COMPANY 


428 SOUTH SIXTH STREET « MINNEAPOLIS 15, MINNESOTA 


the Latest Edition of 


THE CARVER LABORATORY PRESS 


@ Send for your copy of this new handy-size 
manual containing up-to-date information on 
the Carver Laboratory Press and its many uses. 


FRED S. CARVER INC. 


HYDRAULIC EQUIPMENT 
9 CHATHAM ROAD, SUMMIT, N. J. 
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Publications Received 


Proceedings and Papers of the Nineteenth Annual Con- 
ference of the California Mosquito Control Association. 
Conf. held at Riverside, Calif., March 11-14, 1951. 
Harold F. Gray, Ed. Berkeley: Calif. Mosquito Control 
Assoe., 1951. 99 pp. 

Proceedings of the Symposia on Fuels, Fats & Oils and 
Research and Industry. Symposia held Aug. 12-18, 
1950. 8. Husain Zaheer et al., Eds. Hyderabad-Deccan, 
India: Central Laboratories for Scientific & Industrial 
Research, 1951. 206 pp, Rs. 5-8-0. 

Progress of Acetylene Chemistry in U. S. S. R. No. 
RJ-71. I. N. Nazarow. Trans. from the Russian. East 
Orange, N. J.: Assoc. Tech. Services, 1952. 7950 words, 
$31.80. (Originally appeared in Uspekhi Khimii, 20, 
309 [1951]). 

Réarrangements Moléculaires et Inversion de Walden. 
International conference held at Montpellier, April 
24-29, 1950. Paris: Centre National de la Récherche 
Scientifique, 1951. 152 pp. (No price given.) In 
French and English. 

Revised Radial Velocities of Seventy-nine B-Type Stars. 
Pub. Dominion Astrophys. Observ., Victoria, B. C., 
Vol. VIII, No. 15. J. A. Pearee and R. M. Petrie. 
Pp. 409-427; An Estimate of the Relative Helium 
Content of the Early-Type Stars. Contrib. Dominion 
Astrophys. Observ., Victoria, B. C., No. 23. Anne B. 
Underhill. Pp. 447-457. (Repr. from Can. J. Phys., 29, 
447 [1951]). The Dominion Astrophysical Observatory, 
Victoria, B. C. Ottawa: Dept. Mines and Technical 
Surveys (Dominion Observatories), 1951. 34 pp. Illus. 

The Sciences in Navigation. A Symposium of Papers Pre- 
sented in New York June 28-29, 1951. New York: I 
stitute of Navigation, June 1951. 

Studies on the Microbiological Retting Process for the 
Preparation of a Hard Fiber, and Influence of this 
Process on the Fiber Properties. Vol. XLVIII, No. 1 
A. N. J. Heyn. Amsterdam, North-Holland Publishing 
Co., 1951. 59 pp. 8 plates. 


| Studies on New Zealand Hirudinea: Pt. 11, Branchellion 


parkeri, A New Ichthyobdellid Leech. Zoology Pub. 
No. 1. L. R. Richardson. Nov. 1949; Four New Species 
of Fresh-water Ciliates from New Zealand. Zoology 
Pub. No. 2. Brian M. Bary. Feb. 1950; New Zealand 
Coelenterates, Ctenophores from Cook Strait. Zoology 
Pub. No, 3. Patricia M. Ralph and C. Kaberry. March 
1950; The Kirk Collection of Sponges in the Zoology 
Museum, Victoria University College. Zoology Pub. 
No. 4. H. Barraclough Fell. May 1950; Some Blood 
Parasites of New Zealand Birds. Zoology Pub. No. 5. 
Marshall Laird. May 1950; A New Genus and Two 
New Species of Peloridiidae (Homoptera) from New 
Zealand. Zoology Pub. No. 6. Carl J. Drake and J. T. 
Salmon. May 1950; A Study of the Marine Spiny 
Crayfish Jasus lalandii (Milne-Edwards). Zoology 
Pub. No. 7. C. A. Bradstock. Sept. 1950; Keys and 
Bibliography to the Collembola. Zoology Pub. No. 8. 
J. T. Salmon. Jan. 1951; Blood Parasites of Mammals 
in New Zealand and A Contribution to the Study of 
Fijian Haematozoa. Zoology Pubs. Nos. 9 and 10. Mar- 
shall Laird. Apr. 1951; Insects Collected from Air- 
craft Arriving in New Zealand from Abroad. Zoology 
Pub. No. 11. (Also Royal New Zealand Air Force En- 
tomol. Bull. No. 6.) Marshall Laird. Wellington: Vie- 
toria Univ. College, Sept. 1951. (Distrib. on exchange 
basis from Dept. of Zoology.) 
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Imbalances created by the use of new insecticides, new knowledge of tropical 
diseases, and new findings in other fields of agriculture and public health are 
revealing the importance of many heretofore unknown or little known mite 
and ticks. This book now provides the much-needed guide to all species iden- 
tified up to the present. Keys to each of over 200 families and clear drawings 
of representatives of each make identification easy. Under each family are 
also lists of genera, the structural and biological features, economic or medical 
significance when known, and a bibliography. Any particular mite or tick 
may thus be quickly identified to determine whether it is pest, beneficial, or 
incidental. A complete, cross-referenced index further augments the useful- 
ness of this most valuable book. $10.00 


Order from your 
bookstore or from 


THE 
MACMILLAN 
COMPANY 


60 Fifth Avenue 
New York 11, N.Y. 


March 21, 1952 


AN INTRODUCTION TO 


ACAROLOGY 


By Edward W. Baker and G. W. Wharton 


INSECT RESISTANCE 
IN CROP PLANTS 


By Reginald H. Painter 


Based on a thorough review of work done all over the world 
on plant-insect relationships and on the development of pest- 
resistant varieties of all kinds of crops, this book gives the 
scientific bases for and the accumulated data on plant resist- 
ance. It explains all factors of both plant and insect biology 
that enter into the development of resistance and its per- 
manence. It analyzes the resistant varieties of wheat, corn, 
cotton, and other major crops, both from the entomological 
and from the plant breeding points of view; gives compara- 
tive figures on the effectiveness and cost of plant resistance 
and other control measures; suggests methods for further 
work on resistance; and gives extensive bibliographies on the 
various aspects of plant-insect relationships and on resistance 
in each of the specific grain, forage, fruit, vegetable, fiber, 
and other crops. $9.50 
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“VITAMIN FREE” 
CASEIN HYDROLYSATE 


For Microbiological Procedures 
and 
Vitamin Assays 


e Riboflavin 


e Pantothenic 
Acid 


e Folic Acid e Niacin 


e Biotin 


Uniform—Pre-tested—De pendable 


Available As ACID Or ENZYMATIC 
Hydrolysates 


Low “Blanks” High “Maximum Acid” 
WRITE FOR CATALOGUE +S 950 


NUTRITIONAL BIOCHEMICALS CORP. 


CLEVELAND 28, OHIO 


BIND °EM... 
and you'll 
find them! 


Keep your copies of SCIENCE always available for quick, 
easy reference in this attractive, practical binder. Simply 
snap the magazine in or out in a few seconds—no punch- 
ing or mutilating. It opens FLAT—for easy reference and 
readability. Sturdily constructed—holds 26 issues. 


This beautiful maroon buckram binder stamped in 

leaf will make a fine addition to your library. Only $2.75 
postpaid (personal check or money order please). Name, 
70¢ extra—year of issue, 40¢ extra. ORDER YOURS NOW! 


SCIENCE @ 1515 Mass. Ave., N.W., Washington 5, D. C. 


Meetings & Conferences 


Apr. 3-8. The Physical Society (Annual). Exhibition of 
Scientific Instruments and Apparatus. Royal College 
of Science, London. 

Apr. 4-5. History of Science Society. Brown University, 
Providence, R. I. 

Apr. 4-5. National Aviation Education Council. Cooley 
Plaza Hotel, Boston. 

Apr. 5. Association for Research in Ophthalmology, Mid- 
western Section (Annual). Indiana University Medical 
Center, Indianapolis. 

Apr. 5-6. Eastern Sociological Society (Annual). Haver- 
ford College, Haverford, Pa. 

Apr. 5-9. American Association of School Administrators 
(Regional). Boston. 

Apr. 6-9. American College of Allergists (Annual). Wil- 
liam Penn Hotel, Pittsburgh. 

Apr. 6-9. National Agricultural Chemicals Association. 
Fairmont Hotel, San Francisco. 

Apr. 7-8. Histochemical Society. Hotel New Yorker, New 
York. 

Apr. 7-9. American Society of Lubrication Engineers 
(Annual). Hotel Statler, Cleveland. 

Apr. 7-9. Seminar on International Wool Research 
Project. Lowell Textile Institute, Lowell, Mass. 

Apr. 8-10. Faraday Society Discussion. Leeds, Yorkshire, 
Eng. 

Apr. 9. International Association of Medical Museums. 
Hotel New Yorker, New York. 

Apr. 10-12. American Association of Pathologists and 
Bacteriologists (Annual). Hotel New Yorker, New 
York. 

Apr. 10-15. American Society of Ichthyologists and 
Herpetologists (Annual). University of Texas, Austin. 

Apr.’ 11-12. Montana Academy of Sciences (Annual), 
Bozeman. 

Apr. 14-18. American Physiological Society. New York. 


Apr. 14-18. American Society of Biological Chemists 


(Annual). Hotel New Yorker, New York. 
Apr. 14-18. American Society for Pharmacology and Ex- 
perimental Therapeutics. Hotel Statler, New York. 
Apr. 14-18. Federation of American Societies for Ex- 
perimental Biology. Hotels Statler, New Yorker, Me- 
Alpin, and Governor Clinton, New York. 

Apr. 14-18. Oil-Heat Institute of America 
The Benjamin Franklin, Philadelphia. 

Apr. 15. Massachusetts Society for Research in Psy- 
chiatry. Boston Psychopathic Hospital, Boston. 

Apr. 15-17. Food and Container Institute, Research and 
Development Associates. Palmer House, Chicago. 

Apr. 15-18. International Congress of Legal Medicine and 
of Social Medicine. Bern. 

Apr. 16-18. National Petroleum Association (Semian- 
nual). Hotel Cleveland, Cleveland. 

Apr. 17-19. Ohio Academy of Science. Kent State Univer- 
sity, Kent. 

Apr. 17-20. American Heart Association. Hotel Statler, 
Cleveland. 

Apr. 17-20. Institute for Education by Radio-Television 
(Annual). Deshler-Wallick Hotel, Columbus, Ohio. 
Apr. 18-19. Association of Southeastern Biologists, 

Botanical Society of America (Southeastern Section), 
Southern Appalachian Botanical Club, Georgia Acad- 
emy of Science (Biology Section). Agnes Scott Col- 

lege, Decatur, Ga. 


(Annual). 
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RARE CHEMICALS OF HIGH PURITY 
TO SUPPLY THE NEEDS OF BIOCHEMICAL RESEARCH 


Detailed, Pertinent, Antlytical Data For Every Product 
(Polarimetric, Spectrographic, Chromatographic, 
Enzymatic, Biological And Elementary Analyses ) 


Thymidine Adenylic Acid 
NUCLEIC ACID Thymidylic Acid Guanylic Acid 
DERIVATIVES Desoxycytidine Cytidylic Acid 
Desoxycytidylic Acid Uridylic Acid 
DL-, D- & L-Homocystine L-Thiolhistidine 
AMINO ACIDS | D- & L-Serine L-Ergothioneine 
p-Chlorophenoxyisobutyric Acid 
PLANT HORMONES | 2,4-Dichlorophenoxyisobutyric Acid 


ALSO | Pyridoxal Phosphate D-Isocitric Acid (Natural) 
Additional Compounds In These And Other Categories Will Be Available Soon 


CALIFORNIA FOUNDATION 
FOR BIOCHEMICAL RESEARCH 
3408 Fowler Street, Los Angeles 63, Calif. 

A NON-PROFIT CORPORATION 


KLETT 
ELECTROPHORESIS 


CUSTOM MADE 


TOOL FOR THE ANALYSIS 
OF COMPLEX COLLOID SYSTEMS, AND FOR 
THE CONTROL OF PRODUCTION OF 

PURIFIED PROTEINS, ENZYMES, HORMONES 


KLETT MANUFACTURING CO. 
179 EAST 87TH STREET 
NEW YORK, N. Y. 


March 21, 1952 sal 
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PERSONNEL PLACEMENT 


YOUR ad here reaches over 32,000 foremost scientists 
in the leading educational institutions, industrial 
laboratories, and research foundations in the U. S. 
and 76 foreign countries-——at a very low cost 
Capen: 15¢ per word, minimum charge $3.00. Use 
# Box Number counts as 10 additional words. 
OUPLAY: $17.50 per inch, no charge for Box Number. 
Correct payment to SCIENCE must accompany all ads. 
Insertion usually made 2 or 3 weeks after receipt of ad. 


SCIENCE @ 1515 Mass. Ave., N.W., Wash. 5, D. C. 


POStTIONS WANTED 


Biochemist: Well-known, thirty years’ research and teaching ex- 
perience, medical institutions, many serene, seeks research 
4/4 


professorship or equivalent. Box 138, SCIENCE 


Biochemist: Ph.D. Two years’ medical school teaching experience. 
Desires new academic or industrial teaching position. Box 136, 


SCIENCE 3/28 


Botanist: Ph.D., Plant Physiology, Plant Pathology. Desires aca- 
demic or industrial employment. Experience: Two years college 
teaching, two years research. Publications. Box 139, SCIENCE. 

3/28 


Plant Physiologist: Ph.D. Age 35. Three years’ teaching experience 
in General Botany, Plant Physiology ped agricultural ee 
of physiology. Experience in laboratory and field tests on herbicides. 
Available September. Box 140, SCIENCE. 


Positions Wanted: 
tp seeks in medical research and teachin, 
degrees (Physiology, Pharmacology), several years’ teac 
ing experience; eight years, director, research foundation. (b) 
Physicist; Ph.D., particularly interested in academic appoint- 
ment offering opportunity for research; (Well stocked physics li- 
brary would help); for further information please write Science 
Division, Medical Bureau (Burneice Larson, Director), Palmolive 
Building, Chicago. 


Radiochemist- Biochemist Ph.D. 32; Eight years research and 
teaching experience in nucleic acid chemistry, organic bio-syn- 
thesis, proteins, enzymes, desires academic research with some 
teaching; East, publications. Box 127, SCIENCE. 3/21 


Teaching—Biology, Zoology. M.S.; additional graduate work, 
teaching experience. Age 30. Box 141, SCIENCE 


Virologist: Experienced with famous workers, New York—New 
Jersey area. Box 137, SCIENCE. x 


Advanced theoretical and research scientists needed for funda- 
mental and applied work on the University of Chicago campus. 
Complete facilities and excellent associations are available in this 
academic atmosphere. Various research projects deal with long- 
range problems of the Tactical Air Force. We offer salaries gen- 
erally prevailing in industry as well as the security of a continuing 
position with this military laboratory. Applicants must be U. 

citizens. Write to Director of Scientific Personnel, Chicago Midway 
a a 6040 South Greenwood Avenue, Chicago 37, 

inois 


Horticulturist: Instructorship; Teach horticulture, operate small 
Srtermmental greenhouse and outdoor experimental area. Box 133, 


Literature Scientist . . . for literature research in clinical and pre- 
clinical fields with weil established Philadelphia pharmaceutical 
manufacturer. At least M.S. or equivalent experience, chemical- 
biological background, preferably pre-medical training, some ex- 
perience in scientific literature sanction. Liberal employee benefits, 
excellent working conditions and facilities. Salary open. Send 
complete details. Box 135, SCIENCE. 


LOOK AROUND... ice ue, 


number of satisfied advertisers small-space 
in practically issue of SCIENCE — proof that these 


every 

ads get poon ix you have a t f interest to 
scientists, why not take ~ of in- 
creasing your profits! 


OPEN 


Positions Open: 

(a) Pharmaceutical Chemist; PhD. with knowledge of general 
pharmaceuticals and manufacturing techniques from laboratory 
stage to actual production; interesting opportunity; important 
company. (b) Oiganic Chemist and, also, Production Control 
Supervisor; East. (c) Young man with Pharmacy degree, advanced 
training in chemistry and minimum two years experience in phar- 
maceutical industry, preferably in product development; preferably 
Ph.D.; duties: application research ; around $7200. (a) Biochem- 
ist; faculty appointment, university medical school; September. 
(e) Chemist; well qualified analytical, physical or inorganic 
chemistry ; faculty appointment; opportunity directing depart- 
ment, general chemistry; Midwestern University. (f) Physician 
with flair for medical writing; key position; one of leading phar- 
maceutical companies. (g) Physiologist; research involving hyper- 
tension, adema and proteinuria in pregnant patients; department, 
obstetrics—gynecology, university medical school research ap- 
pointment. $3-3 Science Division, Medical Bureau (Burneice Lar- 
son, Director) Palmolive Building, Chicago. xX 


SCIENTISTS—salaried positions, $3,600 to $25,000. 
This confidential | for men who desire a change 


of ion, eliminary negotiations 
without risk to present position. Send eae address for details. 


TOMSETT ASSOCIATES @ 335 Frick Bidg., Pittsburgh 19, Pa. 


Young Teacher with degree in biology or related field. Prominent 
scientific instrument manufacturer needs additional personnel for 
sales trainees. Permanent position, with excellent opportunity. 
Send information on college major and subsequent experience. 
Box 132, SCIENCE. 3/21 


MARKET PLACE 


BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


YOUR ad here reaches over 32,000 foremost scientists 
in the leading educational institutions, industrial 
laboratories, and research foundations in t S. 
and 76 foreign countries—at a very low cost 
CLASSIFIED: 20¢ per word, minimum charge $5.00. Use of 
Box Number counts as 10 additional words. Correct 
payment to SCIENCE must accompany ad. 
DISPLAY: Rates listed below—no charge for Box Number. 
Monthly invoices will be sent on a charge account basis 
—providing satisfactory credit is established. 
Single insertion $17.50 per inch 
7 times in 1 year 16.00 per inch 
13 times in 1 year 14.00 per inch 
26 times in 1 year 12.50 per inch 
52 times in 1 year 11.00 per inch 
For PROOFS on display ads, c must reach SCIENCE 4 
weeks before date of of every week). 


AVOID DELAY .... Cash in Advance payment 
MUST be enclosed with ALL classified ads. 
See “Charges and Requirements” 


Listen and Learn a Language by LINGUAPHONE 
At home learn to speak Spanish, French, German, Russian, Chinese 
—any of 29 languages available & uick, easy Linguaphone: World’s- 
Standard Conversational Meth er a million 7. stu- 
dents. Save time, work, money. Send for Free book Today. 


LINGUAPHONE INSTITUTE @ 8403 Radio City, New York 20 


WALTER J. JOHNSON @ 125 East 23rd St., New York 10, N. Y. 
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BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


the MARKET PLACE 


Your sets and files of scientific journals 
are needed by our library and institutional customers. Please send 
us lists and description of ‘ou ars to 
at high market prices. Write Dept. A i’s 


SCIENTIFIC BOOKS and PERIODICALS WANTED 
Also, please send “STEC want list. 


TECHERT- HAFNER, INC. 
31 East 10th St., New York 3 


BACK NUMBER PERIODICALS — Bought and Sold 


@ Tell us what you want!—What have you to offer? 


Abrahams Magazine Service , DEPT. P, 56 E. 13th ST. 
blished 1889 NEW 3, N. Y. 


REPRINTS & SEPARATES ‘aur speciaity! 


But we also buy and sell books and periodicals on 
Conchology, Ornithology, Entomology, Ichthyology, 
Herpetology, Mammalogy, Biology, Botany, Geology. 
You are welcome to our mailing lists. Any book in print 
supplied Postpaid at current prices. 


JOHN Q. BURCH, 1584-86 W. Vernon Ave., Los Angeles 62, Calif. 


PROFESSIONAL SERVICES [jill 


A WATIONAL SERVICE 


ALBERT 
TEACHERS 


RELIABLE and 
PERSONAL SERVICE 


. « « to Colleges and Universities of the Nation 
and their Personnel. Originated and continued 
by three generations of the Albert family. 


Member N.A.T.A. 
25 E. Jackson Bivd. Chicago 4, IIlinois 


AGENCY 
and COLLEGE 
BUREAU 


SINCE J870 


New.Food Ingredients - New Drugs 


ANIMAL TESTS 


Analyses - Consultation - Research 


LaWall & Harrisson 


Bacteriologists Div. $, 1921 Walnut St., Philadelphia 3, Pa. 


Chemists *Pharmacologists 


Type A (low ee by many. 


Type B—reguiar 
COMBINATION PACKET of 


of each ) 
k bottles: 4 oz $1.50 


Order from your desler or write us for feaflet IMO—S 
R. P. CARGILLE 118 Liberty St., New York 6, N. Y. 


automatic Washers 


for Animal Cages Laboratory Glassware 
Please send for literature 


March 21, 1952 


SUPPLIES AND EQUIPMENT {jill 
LABORATORY ANIMALS DOGS RATS RABBITS 


CATS PIGEONS HAMSTERS 
Clean fed animals) MICE POULTRY GUINEA PI 
© Guaranteed suitable for your needs. 


y JOHN C. LANDIS + Hagerstown, Md. 


For CONSISTENT Rats .. . 
@ BUDD MT. RODENT FARM 
@ CHESTER, N. j. 


Breeders of a recognized strain of Wistar. 


All AMINO ACIDS— natural, synthetic, unnatural, 
Rare Sugars, Biochemical Products, Reagents, New 
Pharmaceuticals in stock. Write or phone PLaza 
7-8171 for complete price list. 


BIOS LABORATORIES, INC. 


17 West 60th Street, 
New York 23, N. Y¥ 


Lists more than 300 items for Research — 
Biological, Microbiological, Bacteriological, 


Biochemical, Nutritional. Write 


GENERAL BIOCHEMICALS, INC. 


© CHAGRIN FALLS, OHIO 


APRIL 18. 
SPRING BOOK ISSUE 


Send your copy in, now! 


CHEMICAL 
GLASS BEADS 


Made of resistant Bohemian borosilicate fire- 
hardened and alkali-free. a 


Non-corrosive—non-reactive—can be used in solution with 
safety and assurance. 


Solid—Borosilicate Glass: ba 1, 1a, 2, 
3, 34, 4, 5 and 6 mm. 


Perforated—Crystal Glass: 4, 5 and 6 mm. 
Made to + 3 mm. tolerance. 
Attractively priced: Send for prices, details and samples. 


PROPPER MANUFACTURING CO., INC. 
10-34 44th Drive, Long island City 1, New York 
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SUPPLIES AND EQUIPMENT 
FOR MICROSCOPY—SHILLABER’S IMMERSION 
; Numerous advantages over Cedar Oil. 
Used in many _leadin laboratories. 
orld’s- 
ly stu- 
ork 20 | 
2 
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—The MARKET PLACE— 


BOOKS + SERVICES 


SUPPLIES + EQUIPMENT 


SUPPLIES AND EQUIPMENT 


TACONIC FARMS _ . Swiss Mice 


Germantown, N. Y. 
Phone 187 F 2 


@ Webster Strain 


“Your animal is half the experiment” 


SWISS ALBINO MICE 
ALBINO -W RATS 


albino farms 0. BOX 331 
Dept. A 


RED BANK, N. J. 


STAINS 


STARKMAN Biological Laboratory “4 ‘Boor } 


y Esters: 


NEW MONOMERS 


sey Esters, Acrylyl and Methacrylyl Chlorides, Ethylenimines 

Acrylate, Fumarate, Maleate, Succinate, 
Ethylene Glycol Acrylate and Methacrylate, Vinyl Halides 
2,3-Dimenthyl Butadiene, a;o; p- -Chlorostyrenes, Nitrostyrenes 

Over 250 Other Monomers 


MONOMER-POLYMER, INC. 
511 Lancaster St. 


Write for List A-4 


Leominster, Mass. 


ORDER 
YOUR 
COPY 


NOW 


This symposium volume is a comprehensive survey of the general field of Rickettsial 
diseases in man. Among the contributors appear the names of many of the foremost 
American authorities on this important and relatively new field of medicine. 


The first group of papers includes discussions of the taxonomy, biology, isolation, and 
identification of vectors, and reservoirs of infection of the Rickettsial diseases of man. 
The secund group of papers is devoted to discussions of serological reactions, the Weil- 
Felix reaction, the complement-fixation and agglutination reactions, and the preparation 
and standardization of Rickettsial vaccines. The final group of papers treats of 
insecticides, methods of their application, and mite controls. 


Many of the 27 contributors to this volume during World War II were on the battle 
fronts in Africa, Italy, France and Germany, protecting our troops and the local popu- 
lations wherever Rickettsial diseases prevailed. Rarely, if ever, have the authors of a 
medical book had so wide and so successful practical experience in the very subjects on 
which they have written. 


To: A.A.A.S. Publications 
1515 Massachusetts Avenue, N.W., Washington 5, D. C. 


Please accept my order for one copy of The Rickettsial Diseases of Man (73 x Rr 
eloth bound). My check in correct payment is enelosed ($5.25 to A.A.A.S. members, $6 
to those who are not members; including postage.) 


Name 
Address 


City State 
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T/F (timE/FLOW TYPE) 
FRACTION COLLECTOR 


Let the Technicon 
take over the tedious chore of fraction- 
collection in your laboratory . . . it will 
increase work output, give higher reso- 
lution, save staff time and labor. Com- 
pletely automatic, it needs only to be 
set up for a given experiment, which it 4 
will then carry to completion, turning 
itself off when the job is done. The 
T/F model here will handle routine 
fractionation competently. Based on a 
simple rate-of-flow principle, it will 
collect any number of samples up to 4 
200, each sample comprising any vol- 

ume from a few drops up to 28 ce (or 

more, on special order). 4 


fraction coll 


TECHNICON CHROMOTOGRAPHY CO 


‘your ction _ 


P/E (PHOTO/ELECTRIC) 
DROP-COUNTING COLLECTOR 


For hyper-critical determinations, 
this Technicon Collector employs a 
photo-electric drop counter and 


‘totalizer, shown here. Each collection 


will comprise an identical number 
of drops, yielding samples of iden- 
tical volume. Send for the detailed 
bulletin describing these precision 
Technicon instruments. 


cting apparatus 


-, 215 EAST 149th ST., NEW YORK 51, N. Y. 
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THE SCHOLARS MICROSCOPE 


(38” x 27”) 


American Optical Company Ly) 
Inetrement Drv mon 
SPENCER 


NOW, instructors using the popular AO Spencer 78 and 79 Scholar’s 
Microscopes can have a wall chart especially designed to help them teach the 
optical and mechanical principles— and proper use of these instruments. 


Easy-to-follow light path is illustrated. Both optical and mechanical 
nomenclatures—valuable classroom aids—are listed. 


FILL IN AND MAIL THIS COUPON TODAY 


American Optical Company 
Instrument Division Date 


Buffalo 15, N.Y. 
GENTLEMEN: Yes, I would like a free Scholar’s Microscope wall chart. 


Please mail it to: 


SCHOOL 


SCHOOL ADDRESS 


CITY, STATE 


ATT. OF 
SIGNED 


TEACHER, PRINCIPAL, OR OTHER OFFICIAL 


we 


~ 


s< 


AT». 


hae 


= 
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— \merican ptica 

INSTRUMENT DIVISION BUFFALO 15, NEW YORK : : 
bi 


